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elt and Anneal Electrically 


Eastern Manufacturer Secures Economies by Use of Electrical Apparatus Stee! 


and Malleable Iron Are Melted in an Arc Furnace and the Resistance 


Type Is Employed for Annealing Castings 


BY HERBERT R. SIMONDS 
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undry State he g 
nish powe © course th ip (Juestions arise as to what voltage electric lurnaces : 
electric furnaces, which mth, power company is to furnish the trom the tact that 13 
tages their development pro customer The distributing line usu vy 19 turnaces 
irges on th powet a ly carries 2300 volts or higher, and ns I rr Stee 
iny’'s é Improvements in the furnaces ordinarily are rated nie t m 
120 ve Its or less lf step 
( ins ners are Tur 
hed by the power com 
pany, the current is metered 
O1 the low side and _ the 
losses through the trans 
ers iré orn by the 
OWE company If the 
ins mers ire urnished 
»\ ( customer, eters iré 
p iced the higher vo ive 
line and the customer stands 
the losses Advantages are 
evident W both ot thes 
plans of metering, but de 
spite th tact that in the 
second iS¢ the customer 


only pays for the trans 
formers, but continually 


pays for the losses through 











hese transformers his a 
ingement has s much 
its iv tha Ss almos 
universal practice today Th 
- use of electric furnaces in | — 
IG. 1—POURING SIDE OF THE FURNACE general, in foundries still is FIG. 2—METAL FROM THE FURNACE IS 
DOOR FURNISHED WITH COOLING COIL uncommon enough to. give POURED INTO LARGE LADLEsS 
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IG BY HAVING TWO PARALLEL TUNNELS, HEAT FROM THE CASTINGS WHICH ARE COOLING IN ONI rUNNEI is 
UTILIZED IN PREHEATING THE UNA * EALED CASTINGS IN THE OTHER 
9 ™~ 
T st of electric furnaces in found Evectric Furnace Report backstock and scrap to be 
ries is the one at the Yale & Towne ome . eee wu ee i} used in the heat. Phe 
Mig Co., Stamford, Conn \fter ee > oe —— sones arse | charge consists of 40 ¢t 
METER Grant rinven a ~ veto ! ~d 
considerable study of the question, 45 per cent backstock, th 
marnen. or anes uneene ecveen 
this company installed electrical a i lal laa ieee ces balance being made up ot 
equipment for making and = annealin NOS OF ELECTRODES USED NIPPLES USED scrap The furnace Is 
steel and iron castings Che anneal oe Ad = nae charged at the rear end of 
‘ - aa : METALS WEIGHT NON METALS w 47 
me oven ts snown k ey » ind tire charging door. the heavy 
" ; erie © enuuse gneve 
furnace in Fig. 1 This 1 ton tur pieces being put in first 
vr es ; SULICA Gane 
nace, manufactured — by the Booth ——— a and the lighter materia 
Electric Furnace Co Chicago s eesinies = used to fill up the spaces 
built on rockers which rest on roll PuNcHINes } cme and openings When th 
ers, thus providing an ecasy means ot munne } rivoneran charging has been com 
tilting. The tilting motor, located o1 ‘ | | pleted the three electrodes 
the wall side of the furnace, Ss ope are lowered by means oO 
ated by a push button on the pane! push buttons until with 
However, should it be necessary. the ideas | an inch of touching th 
melter readily can tilt the furnace by FERRO SILICON charge The doors the 
meat of oa hantl whee Fie 7 show RON one are closed and all valves 
the arrangement of switchboard and ae for the water cooling de 
rurnace contro] The other electrical caer ] z vices opened When this 
quipment is it eparate room. behiod ns : is done and the furnace is 
the switchboard otherwise seen to be Fi 
This and other elect lturnaces a readiness, the switches for 
MEAT ANALYSIS | 
ready have been described n col | t | | the automat teed tor the 
| ame ~ | . ~ | “sncan « PHOSPRORUS SULPHUR 
siderable detail, so that only a tew ot ll lites | } | | electrode are closed. Im 
the outstanding features will be met | Pmecininan | mediately the electrodes 
1 j | Put “iNaRY ‘ 
tioned here. Both the charging ind | ] } T begin to feed downward 
Fimar 
pouring doors are counterbalanced to mn until they come in contact 
A R a= ' L Mave " 
facilitate operation The pouring door aaa nes oom vith the charge. Fron 
1 2 > ck ~~” 
s water-cooled and both doors are BEFORE EACH HEAT, A CHARGE SHEET [5S this point until the first 
i th fi = , ot MADE OUT GIVING A LIST OI THE VARIOUS moi tak tl . 
tace¢ W ire |OrickK. 1h hearin . " Sampie 1s aken, re meit 
iced up with . ELEMI S REQUIRED AND OTHER DATA , , . 
elliptical in) shape, which makes + er exercises no contro 
ossible for the melter’s helper to ttor tron the switchboard The over the furnace operation ex ept that 
push the slag from the pouring door WW ooled grips ro! holding the he keeps his attention on the volt and 
end while the me Ite ! himself skims elk tr vale S can be ope « l and close d mmeters, tron which mstruments 1T 
off this slag into a pit at the charg trot the — fle \ h entirely overt regularities can be detected quickly. Ox 
ing door end. The hearth of the tur comes the former occasional necessity casionally loose pieces of scrap may bx 
nace at the Yale & Towne foundry of requir r the melter to work trom raked in to help the bath in the molt 
sinter n with magnesite and slag the root en state \s soon as the charge 
using about 8 per cent slag Che The eratio of an electric ur melted, a sample bar is cast for t 
walls are built of magnesite and silica Ace i foundry is largely a ques carbon analysis To make this test 
brick, one 1 of chrome brick being yn for each melter to work out for bar, a cast steel spoon first is dipped 
used for ms tion lhe root is oft himselt The practice In any one in the slag on top of the steel unti 
splits 1 wedges and the plant, however, turnishes a guide for it is completely coated. This is don 
electrode openins are of special sili- that in other plants \t the Yale & to prevent the steel from skulling i: 
ca forms which carry pockets to re- Towne foundry the operation centers the spoon and sticking to it. The spoor 
ceive the water-cooling coils. A spare about a form suci as shown in Fig then is inverted and forced down into 
root always is kept at hand in case 4, hich is figured out by the melter the bath. turned upright again and 
an accident should happen to the roof previous to each charge. The various brought out with the sample of stee! 
when in-use Control of the ele elements required are estimated from in it. The test bar itself is cast 
trodes is either automatic or by pus previous chemical analyses ot the 1 sand mold to prevent chilling As 
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soon as possible samples from this 


yar are hurried to the chemical labora 
tory and the results of the carbon 
inalysis are back to the melter’s in 


pproximate 10) minutes 


One detail to consider in connection 


vith this analysis is guarding against 
irticles of sand being included wit! 
e sample and thus throwing off th: 
esults By carefully picking up the 
rings with a magnet, this danger 


s overconit 


T , ‘ . 
Immediately after taking the first 


st the melte pulls the phosphorus 
lag He cannot afford to lose any 
it this moment as the phosphor 
s goes into the slag at a relatively 
w temperature a d the ictio is re 
ersed t tine bath becomes oo 1O 
fhe sulphur slag ow s added and 
m here o neta s 1 1 reduc 
g conditror lo help ha i this 
mndit m olten t s des ible to sca 
ter coke yreeze over the slag at short 
ervals \VW her tiie meta las 
eached something ea the pourin 
temperature, the melter takes a furt! 
test for carbon and manganes At 
this time a temperature test also is 
made his latter is done by snap 


ying a stop watch as the spoon comes 
uut of the bath and then observing *t 
xr a film covering to appear on top 
f the sample The time interval 

his determination of course depends 
ipon individual conditions However 
with given conditions a definite tim 


rr film covering to appear indicates 


¢ 


vithin a narrow range the tempera 
ire of the iron At the Yale & 
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IG. 5—CASTINGS ARE BROUGITI a) 
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FIG. 6—ONE END OF THE ANNEALING OVEN SHOWING CAR ON THE TRANSFER 
rABLE AT THE LEFT ARE THE TRAYS OF UNANNEALED CASTINGS 


Downe uundry, should the fil ap ! iking ste malleable tron 
eal 0 seconds, the steel is know istings \ large 1eS¢ st 
to be cool and the heat is continues be annealed and this ¢ s done ele 
until the film appears in 350 to 55 sec trically Che casting ist of whi 
na ire small, are ck » fro é 

During the alloted time, the final an foundry floor and placed in steel trays 
alvsis is made and the results are i is shown n Figs 5 nd 6 lL hese 
the hands of the melter in time to trays are designe to permit bot t 

1 : } } 7 1 
make ny necessary terroa lov addi ciation and circulatio ot ar currents 
tions, after which the steel ts poured below and between then Che trays 
The pouring operation is shown it ire collected by small electric hoist 
Fig ) ‘ 1 a. . I j 

ig Z rucks as show I* 1¢ ( und = ay 

Phe turnace just described is used carried direc 





tik ANNEALING OVE > SVWATLT ELECTRI¢ TRUCKS EOUTPPED WITH HOISTS 
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SWITCHBOARD IS CONYVI 
SPAC] io § 
1 ind escription oO 
( S uct \ ) cK 
re 1 c\ r¢ ‘ 
ove sm i ed by 
¢ Furnace | tro 
equippe t! 
tric { . Noche ectad XN 
onic registers griy L a an 
1 Lling capacity ot 20 tons pe 24 
] irs at a temperature of 1450 di ees 
Fahr Fhe oven u t consists two 
paralle] tunnels each equipped with 
racks Cars travel in opposite direc 
tions in the two tunnels Five cars 
re located in each tunnel and the 
eating elements are situated on the 
walls opposite the middle car only. An 
air lock is provided at each end of 
the tunnels outside of the main doors 
to prevent circulation of air when the 


rs An 


doors raised fc 


are 


extra car 1S 


r shifting 


prov ided 


al 
sO it it mav be loaded or unloaded 
while the furnace has both tunnels in 
ull o ition Iranster tables are in 
stalle both ends of the parallel 
tune ‘vy having the direction of 
avel op] te in the two tunnels, ad 
tage 1s ken ot the heat given oft 
m the cast during cooling A dk 
ption of 1 operation will show 
thi 
ry steel travs loaded with castings 
to be annealed are stacked three high 
on the small cars hich operate in 
the oven Assuming that both = tun 
nels are loaded, the rocedure | for 
the extra car to be loaded and pushed 
into the air lock to a point opposit 
the entrance to one of the tunnels 
The air lock then is closed The tu 








nel door is raised and the car pushed 
into the tunnel by a_ motor-driven 
screw pusher which pushes a car out 
of the other end of the tunnel to the 
transfer table, and incidentally moves 
ill o the cars up on Stage The 
movement is called a shift, these ar 
made normally every hour, first in one 
tunnel and then in the other Che ca 
f which 1s forced onto the transfer tabl 
ied s removed from the air lock vaded 
Be and reloaded with annealed is gs 
mn and then is ready for the next. shiit 
|= which as has been stated is in the 
— ther tunnel and in the opposite d 
a; ectio From this it will b st 
rr at the cold cars entering the t 
ct sta d Tor several urs oOpposit 
— he ho cars rT i ealed stings 
Me whiis ire cooling the ad — 
as e] this way much this 
La ‘ ‘ shsorbed . : th 
‘ 
beh e shitt per | st 
bas 
1 the , ‘ 
( t é } vo rs 
—— _— , 
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Ignorance Causes Depression 


Enlightenment Regarding Business Conditions and Laws Would Lessen Depressions 
Management of Modern Industry Should Familiarize Itself with Basic 
Factors Regarding the Industry and Exchange Information 


EPRESSIONS are ol ve 


keei mterest to everyors, be 
cause every element ot our in 
dustrial system is affected by 
them fhe largest e'ement, in number, 1 
farn element, and nearly as large 
the wage carning element When 
epression is t its worst, there is great 
espondenk all ove the country, and 
her t over, 1 vy who have be 
set back t are t with a very dul! 
tlo« ndeed 
lo tl wage earners, a depression 
brings the most suffering. Jobs are 
scarce and Wages are low. li lucky 
enough t have jobs, some met are 
perhaps overdriven when they are at 


work If without a job the haunting 
fear of poverty gnaws at their souls 
What wonder then, that in times ot 
depression the wage earner’s troubles 
make him very receptive to every prom 
ise of a glib-tongued radical who pictures 


a golden future of ease and comfort? 
Farmers and business men face losses 

not only of paper profits, but of rea! 

wealth previously accumulated. Many ot 


them go down in failure, never to rise 


financial scale, to a position 
What wonder that they 


iain in the 


of independence 


too give sympathetic eal to p litical 
quacks who with promises of cheap 
money and cheap credit would make 
these men believe that their troubles 
are to be easily ended, if only the 
quack is put in the political saddle? 


Necessarily because the prevention of de- 


pressions would be of tremendous bene- 
fit to millions of our people, this sub 
ject is well worth consideration by every 
one 

Everyone recognizes a depression as 


being an evil, a condition of business 
ill health—a sort of 
and as in 


both 


physician 


economic disease 
disease all 


No 
merely to 


cases of b dily 


desire cure and_ prevention. 


modern attempts 


treat symptoms of ill health. Medical 
progress has shown that the physician 
must get down to the real cause otf 


a disease before he can intelligently treat 


1t. 
Yet mn 


may 


the doctors 


cause, its 


matter how much 
about 


and its prevention, their knowledge 


learn disease, its 
cure, 


will be of little help unless and until it 


before the American Foundry- 
meeting, Rochester, N. Y 

The author is general manager of 
Machine Tool Builders 


Paper read 
men’s association 
Tune 7, 1922 
the National 
{ incinnati 


association, 
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Managers Must Study 


[ [ 4 ) ria is Y 
‘ ! ‘ J ps 
; Tt j nis 
bhases of thew 5s as ma 
VWanagement must learn tl 
° ye a h ZC ) pr; nt 1 py ‘ 
sions oO ciety may try the foolts 


attempt to manage things by collec- 


tive action Enough dissatisfaction 
now exists without mereasing tt 

supine indifference. It is the main 
job of. management to forecast the 
futurc, gust as well as possible. On 


that job. management has made rath 


can have effective means of 


industry 


estimat- 


ing supply and demand. But ignor- 
ntl Shs] cannaement 6 ithe 
antly seifish management can neither 
yra:p ihe value nor NSC it rite My 


gently. Supply and demand can be 
gaged only by 
statistical compilation and interpreta- 
the 
ments as they develop in each indus- 


co-operative study, 


tion of various cyclical move- 


try. Few managers would know hor 


to guide their policies intelligently 
ven af the statistics were availabl 

in their own fields. They need cdu 
iting and many need the first 3 


Few 
that the 


study of cyclical movements m inter- 


mistte, the willingness to learn. 


lagers as yet realise 


” 


iependent industries well repays the 


time and money spent. As a conse 


, . 
yuence of tgnorance we have the 


isses caused by overstocking with 


cal 


face »f 


priced material or product in 


falling demand.—Authot 











The 


disease 


becomes spread among the people. 


patient or the potential victim of 


must play his part in the cure, and 


more so in the prevention of diseases ot 
the human body 


So, the 


disease ot 
} 


pemngs ot 


hoth 


with economic 


too, 
industrial depressions. Human 


rank 


and 


every and walk in life are 


causes victims of 


and 


} 


these depressions 
neither 


cure nor prevention can 


ve expected until the mass recognizes the 
causes and co-operates in prevention. As 
humanity does know 
the 


measures. 


a mass, not yet 
take pre- 


the 


causes to 
Nor 


seem to 


enough about 


ventive does average 


business man care enough about 


613 


( subject i 1 
1 ] to k ep his ' 
bie nd thers m \ ( 
ne th T utm 1 rt s¢ ] } )) 
eh wn wine } } ot 
’ rain ol R ot 
mu ess Men seem to p t 
} it i | tive tr \ } ill 
the Federal Reserv 
I th ! ] sp ts 
ny | : 4 MIscly 
’ t ‘ t ! cl Ip. 
ufiet 
Just as diseases ot the body ire p 
onal to the imdividual, so financial dis 
ease is personal to individual concerns 
\ community is weakened in which many 


afflicted with typhoid, yellow 


sick 


persons are 


1ever, or hookworm, because the 


not only cannot look atter themselves, 
but they require attention from the 
healthy So in business, the concerts 
that are individually unhealthy are a 
drain .on the community because the 
healthy are deprived of a market that 
would otherwise be offered by those who 
have fallen victims to financial or com 
mercial disease. 

Business men, as a mass, have not yet 


learned that the business structure of the 


whole world is essentially one co-ordin 
ated, co-operative machine for the sup 
ply of human wants Too many busi 
ness men—and _ politicians—look upon 
business as a species of warfare—of a 
struggle without mercy in which the 
battle belongs of right to the strongest 
and in which rules for fair play are 
considered mere interference with the 


conduct ot the combatants 


not 


necessary 
Such 


vision 


men have received the broader 


that all 


constructive, 


business is co-operative 
and de 
find 


system 


and not combative 


structive. True, each one of us must 


for himself the place in the 
function No 
that 


dream to 


where he can best 
tell us 


the 


super 


man can where place is 


the 


spite o} 


t 
ontrary. 


socialist’s 
1 

As iOng as society 1s 

the 


must 


organ 


ized under principle of individual 


each run 


that in 


liberty, we 
} 


1ODs, 


own 


and do the light of the 


knowledge availabl 
Te “) 


lenge 


hest 


few people chal- 


the 


are prepared to 


complacency of management, 


and its persistence in avoidable ignorance 


Depressions are business phenomena 


Business is a purely human activity, and 


therefore depressions caused by human 


beings are not by acts of God, sunspots, 














ol4 


Irom 


other extraneous 1! 


men 


or any ree apart 


business theniselves. 


Which 


sponsible 


element in business 1s most re- 


How about the investor? In 


hig business, the investor has precious 
little to say about the conduct of thi 
business that is using his capital ls 


it the production department? Its 


produce or not as they get orders to 
act, from a superior authority Is it 
the sal force They can’t squeeze thi 
fe blood of orders out ot a dead market 
There then remains only one other ele 
me the one that holds the final authori 
tv, the entrepreneur element as repre 
ted hy the management, the elements 
hort, that dictates the policy « 
usin 

Depr ire ultimate du t 

maladjustment between supp.y ind d 
nd-—and these maladjustments occur 
iuse the esponsible 1 upp-y know 
little about etl ipply demand 
on he adjustment that 

Ve Demand tl fick m 

ho behests must | ob 

. t those responsible ipp!s 
uld know as much as possible about 
the « e of demand in order to make 


the necessary adjustments. But what do 


they know How many know anything 
about demand in general for their own 
pecific products, except as they meet 
it in their own business How many 
foundrymen have really studied the course 
of the pig iron market for which they 
have had charts and statistics tor years 
past 

How many otf them know that tor 
years past the discount rate of 4 to 6 


months commercial paper has predicted 


the course of pig iron prices and produc 


tion about 5 months in advance, with 
uncanny accuracy How many blast tu 
nacemen knew this and if they did, how 


miany tried to pread thet knowledge 


to others so that it would save th 


from the losses of depress! 


basa 
MUISTNCSS 


manv foundrymen have known that 


a tatistica service could be organize 
mot them that would indicate tar nm 
advance when the blast furnace could 
start anticipation of actual melting 
of iron for castings li this were 
clone t re would — be less shorta ot 
ron «il ( . consequent KVTOM ke ; ) 
price t peal demand 
f 

\ coniplet tica compiiatt 
‘ ce r t t l susp nN) 
p! ( nd t n ha 
ind Hed orde | give 
+] a seat 
picture the stat upp! ld 
I ind I it he But not 1 
p oduce VV re rt 1 P { re t 
their owt issociation hose fleur 
would be wonderfully helpful to th 
producer themselves if they were pub 
lished where all buyers could use them 
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In such 


made ‘on 


cases would be 


the 


public comment 


significance oi different 


phases. 


Buyers and sellers alike would be able 


business more 


to run 
and th 


much more regular operation than now 
But when will the furnaces give out the 


complete figures? When will the furnace 
that 1 their 
overload buyers 


pig And 


foundrymen get sense 


men all realize it is against 


interest to with high 


1 1 


iron: when will all 


priced 


enough to. stay 


out of a runaway iron market and not 
l th ron salesman’s bunk tall 
; 
ot why prices cal never come dow! 
rau When will turnacemen ceast 
building more iurnaces than the country 
wht to have [ guess it will be wh 


1e foundrymen learn that it 1s danger 


1s to speculate on iro When both of 
these elements have learned those littl 
probably oth business me ‘ 
irned the ind the depress 
prevent but hardly betor« 
Or ¢ e, gathering 1 rmation witl 
t using it would be a childish wast 
citort and money Th re 1s a lot 
‘ De learned about the signincance to 
difterent phas¢ Ss oO! business cvcles how 
they develop and why, what things to 
do and what not to do in different stages 
fi ai cycle Yet this knowledge ts 


not difficult te Practical busi 


acquire. 


ess men with tundamental — traming 
in economic theory are not very plenti 
ful, it is true But practical foundry 
men with a training in chemistry were 
not very plentiful either, a generation 
ago There seem to have been very 


few in the cast iron pipe business during 


the nineties jut foundrymen got to 


know the application of chemistry t 


their business, and some good business men 


getting to know the 


application of 


economics toa theirs 


Consulting economists are becoming 


as recognized professionally as con 


sulting chemists or consulting engi 


1 ids The consult 


eers of various ki 


conomtst vho knows his work can 
d the business weather signs fairly 
nd is =. ead them better 
t ilvtica economist 1s 
the cau I depre Ss1on and the 
‘ yF econ is advising his chi 
t to ave ister by getting out 
rom +] path the impending ava 
Both « nN vat | deve 7) 
nt ( ind by) inalyti 
bons ai ae pos al 
ly thie S 
mins ; 
¢1 1 that : 
! ed Si thev war 
( $ ind npl 2 — af 
\ ( he 1 r CVE vet ; tha 
iny busine m who had an ple warn 


g did not 


a 7 
beheve mm the signs hec 


ilist 
their education in economic theory had 
been sadlv neglected Thev thought 


intelligently 


' 
furnaces would consequently have 


velocity. A 


x ' 
a Mi-muile 
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that the war conditions somehow had 
changed the fundamentals, but human 
nature does not change, and economic 
forces based on fundamental human na 
ture worked out as always, and over 
booming brought a depression 

Even though business men know that 
over-booming at one time is sure to cause 


depression later, how many of them will 


learn to restrain their optimism and reef 
is so strong 


sail before the storm 


too late? \ 


upon 


them it is ship captain can 


now be warned by radiophone that a 
storm is close at hand What would 
you think of his judgment if he ne 


zlected weather depending only 


n his own lookout, and persisted in 
arrying full sail till the moment the 
storm broke thereby losing ship and 
ire Yet many i bu ‘ capta 
xcused his ow orance t t has 
heer rec! ‘ I 

With the radi ivailabl would we 
thn 1 captain or ship owner compe 
tent whi vould not equip his vessel 
to at least receive reports? Do we not 
xpect every large ship to use every 
means to better the weather service on 
the sea. to report to shore the state 
f weather in its own location, and have 
the shore stations make up weather maps 
from all available reports and_ then 
send back to th ship at sea then pre 
diction for the next few hours? This is 
co-operation of the right kind. The 
same sort of thing can, and_= should 
be done in business. The more reports 


that 
+h 


are gotten, industry by industry, 


e hetter weather maps of business will 


be drawn, and the _ better will business 


forecasting become 


Unfortunately, 


too many people are 
placing a child-like trust in average lines. 
drawn as composite curves, from data 


that has no logical connection. Averages 


conceal facts. We have to make dif- 
terent curves for different lines of busi 
ness to get at true conditions in thes 
{t« nt lines Some precede, others 
ip nu e or decline of their demand. 
Son lemands are much more constant 
tl ( s Some very important in 
1 1] ‘ particul ly the hk 1 iiw king 
industries and the construction and equip 
ment 1 tries have much sharper peaks 
ind longer and deep depressions than 
he to ndustri \ clothing industry's 
curve 1 ute different from a food in 
istry s ve | ctivi Heavy ma- 
| ‘ | aut different curves 
, mac} t 1 t S } ‘ 
1m’ r el ent 1 erthe 
a) 1 aie : ‘ Pier. Renee 
demat t dep n rea 
] mposite average curve or chart 
more than the sea captain could de 
pend or in average curve of wina 


dead 


hurr 


calm in one place and 


would av 


another 


1cane mn 
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But a ship captain in the 
calm another in the hurricane belt 
yould each have different problems from a 
The becalmed 


rage 25 miles. 


and 


third in a 25-mile breeze. 
ailor would be mighty anxious to know 
heading his 


vhen a_ breeze. was 


the 


way, 
would 
when the 
they might 
other at 
clipping 


vhile storm tossed mariner 


e mighty anxious to know 


die down, and 


lar 


vind would 


from each 


the 


ot be 
at. In 
ong with 


very 
between, captain 
the 


whether 


breeze would want 


look 


soon, 


good 
to 
a storm, and how 
The 


em al! what 


know for a calm 
tell 


know it 


ashore 
to 
their 


weather bureau can 


they want 
them 
back to 


weather 


ough ot report 


short 


own 
first; so, too, 
Let 


course Ol 


veather 


ith service for business. 


nough industries report the 


mand and supply from month to month, 
ter from week to week and _ the 
the 
able to predict. from the 


different 


on 


observers of business weather serv- 


ce will be past 


hat is likely to happen in 


nes in the near future By observing 


compiling and 
the 
are becoming well enough known 
the 


done 


recoraing, 


com- 
observations even currents ot 
to he charted, 
f the 

small 


currents 
just 
navigation. 


just as 
All 


branch of 


are 


this is for 


Sa. 
business, 
Why should we not do something similar 


or other important parts of business? 


Must Destroy Iqnorance 


If “knowledge is power” then ignor 


ance is weakness. Why be content with 
the weakness of ignorance when we can 
ave the power of knowledge, at less 
ost than the sums we now waste 


through ignor ance?’ 


To err is human—and it is precisely 
ecause so many do the wrong thing 
for a given time in business that we 
uve the extremes of boom that cause 
lepressions later. If, when the next era 
{f prosperity develops, there are more 


men who have learned how and why to 


ruide their policy sanely, if there are 
nore men of knowledge who also have 
the will power to résist the temptation 


‘o extravagance and over-expansion, there 
vill be that much less wild inflation, and 


ess over-ordering and cancellation, less 


verselling and failure to deliver, less 


ver-borrowing and failure to pay. 


Let us have more industry statistics 
f the right sort. Let us publish them 
vhere all may read and interpret them 
Let us have more study by business men 
{ the real workings of that law oft 
upply and demand that so many talk 
out and so few understand Let us 
alize that economics and statistics are 
al scientific tools to be used, and not 
corned by business men. Then we shall 
ive better business, and we shall more 
urcly reach the goal of all _ business. 
Profits must on the whole be sufficient 
to reward men for undertaking produc 
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to the interest otf 


profits 


tion. But it is not 
the public that such 
only in hurricane days in great enough 
volume to repay the 
periods idleness. 


be gained 


business for 


The 


man 


long of risk 1s 


too great for the reward. 


the 


businesses 


To use a phrase from power en 


gineers’ handbook, have 
“load and 


of them are even excessive in equipment 


many 
a bad factor,” besides, many 


compared to their greatest peak load. 
This is social waste of capital. Every 
step that can be taken to stabilize, or 
regularize the load means that much 
less waste of capital. By reducing waste 
ful investment, more capital would b« 
free to supply additional wants. As it 
is now, the investor hears of the big 
profits of boom times, but the promoter 
conveniently forgets to mention the losses 


add to th 
glamor of a prospectus, but they certain 


of depression. Losses do not 


ly bring down returns to an average that 


society on the whole must pay to get 
its work done. If the earnings of som 
businesses in some years were not so 
big, their losses of some other years 
would not be so big. The big profits 
of some years tempt investment in excess 


plant, and with a slackening of demand 
the competes for 
on a with loss 

If our all 
frank in supply 
mand, cost and profits, capital investment 


business 
to all 
perfectly 


excess plant 


cut-throat basis, 
industries were 
publicity of and de 
could be made on a sane basis, and com 
petition better take care of the 
supplying of human wants at fair prices 
that would be steady. 

The 


theoretically 


would 


economist’s abstract concept of a 
perfect market necessarily 

fully informed market, in 
which all buyers and all sellers will know 
the exact state of the market. Then only 
out the 
Those who, through mistaken ideas 


presupposes a 


can competition work fairest 
price 
of selfish advantage, refuse to make the 
disclosure necessary simply encourage the 
dreamers to devise something in the way 
that 


and society itself. 


ruin in 
Russia should 
all. Let 
paradise, dreaming 
the 
will 


of socialism would surely 


dustry 
be example enough for 


us us 


not live in a_ fool's 
that such things cannot 
United States. If 


the 


happen in 


business men 


not see need of getting down to 


prevention of industrial woes, it need 


the ill-informed voter 
the 


not surprise us if 


should insist on trying his hand at 


iob the business man should have done 


Many misguided radicals are continually 


egging the ignorant voter on to do that 


very thing. 


Business efficiency has been 


defense. It 


put toxits 
for further 
and _ the 


been in 


has no excuse 


delay in studying the disease 
both of 
dicated by 


The 


of business 


remedy, which have 


economists for some years 


the hands 
the final 


answer is in 
and 


final 
men, 


past. 


theirs is 


responsibility for a proper solution. 
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Book Review 


Electro-Metallurgy of Steel, by C. C 


Gow; cloth, 350 pages, 5% x 8% inches; 


published by D. Van Nostrand Co., 
New York, and for sale by Tre 
Founpry, price $7.50 postpaid. 

This book has been prompted by the 
rapid development within recent vears 
ot the electric furnace for steelmaking 
Prior to the outbreak of the war _ thi 
clectric turnace had only a limired ay 
plication. However, the shortage of high 
grade raw materials, the enormous de- 
mand for alloy steels and the vreat 
accumulation of heavy steel turning 
during the period of the war, present 
ed exceptional opportunities for develop 
ment of electric methods in steelimaki 
Since that time many modifications have 
been made in the manner of utilizing 
electric energy in are furnaces and 2 
much clearer understanding of the 
chemical reactions peculiar to the pr 
cesses in these turnaces has resulted 
Although both arc and induction fur 
naces are discussed, the author’ has 
studied more especially the electrother 
mic processes of steelmaking in _ their 
relation to are furnaces which produce 
almost the entire output of electric steel 

Since chemical and _ electrical condi 
tions are mutually dependent upon one 


another it is impossible without a knowl- 


edge of the general principles under- 
lving the use of alternating § currents 
lor arc heating to know whether 
slight adjustment of the electrical o: 
the chemical conditions is required to 
remedy an unsatisfactory state of either 
Three chapters are devoted to the gen 
eral principles and application of alter 
nating currents, the material being pre 


sented in a easily understand 
able to those 


other special 


manner 
mathematical or 
Another 


without 
know le dye 


with 


chap 


ter deals the bearing 


the 


tactors upon 


and 


cost economic use ot 
the 
be 


have 


electri 


energy to show how maximum 
economy of 


No 


bearing 


power may obtained 


figures been 


the 


definte given 


upon cost of steel produc- 


tion factors other than 


the 
and 


as governed by 
cost of 

The 
the book 


factors as 


actual power, raw materials 


author 
the fact 


labor. emphasizes 


throughout that such 
power 
the 
all 


type of 


important consump- 


tion, life of linings and electrode 


consumption are not only interde- 


pendent for any given furnace 


controlled by the 
the 


used. For 


absolutely 
load 
the 


even 


but are 


furnace factor and precis 
thes 
dan 


Statim 


nature of processes 


reasons comparative costs are 


gerous and misleading without 


the exact conditi@as of operation § in 


each case. The book is divided into 
25 chapters and an appendix and _ is 
well illustrated with more tham 130 
photographs, sketches and charts, 








Making Flexible Jointed Pipe 


In Many Respects the Methods Are the Same as Employed in Molding 
Straight Lengtas, Except in the Top Flask Section for the Spigot End 


BY W. G. HAMMERSTROM 
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v ‘ew York's Catst arena 
] ‘\ inda 
t it! ! var! \\ trom B 
Stat [sland Phe L.vochbureg / 
loud C4 Lynchburg, Va... recent _ : : 
’ I equipment tor Making tM n 
i upplied the city aol Nortolk, Va } 
: : 1 ind the manne n which it 1 issen 
vith a consideral!s onnage ot 30-inch 
dines I n in Fig. 2; th eft hand 
tlonxtble ymnt cast 1ro30on water pip This 
: F uy nold s t ippca 1 
pip torms mart ot a ZU0-milk mp 
l Py ting plac 1 th igh 
ve ng Wate! Irom th reservoir. t , ‘ 
: ‘ showme — the mold rammed 
e city and ts laid where the line cross “ : ; 
pattern stil in) place The rol t" 
Nal } id i d | Zabeth \ . . : 
‘ made up of four carefully mach 
f Ward Jou | cel Main sections two straight body s« 
; , 
tions and two specially flared’ sections 
\ - ty design flexible e tor the bell at the bottom and 
nted wat pip ire ( cord, but ! spig it the top. Each sect 
one difter to anv extent from. th mac halve t icilitate shaking 
iginal Ward joint, patented by John | mut the casting The halves for tl 
Ward in 1863 Phe 30-inch pipe selected straight sections are held togeth« p 
by the Citv of Norfolk is a. modited manently at or: sid by h avy hing 
type ot the Ward joint i sectional view ind on the other side bv substantial st 
of which is shown in Fig. &. The spigot clamps and wedges Ch rugged ¢ 
end is machined to torm a ction of a struction of the flasks may be noted 
pe sphere with a radius of 18% Figs. 1 and 3. They receive a great d 
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bit AFTER THE FLASK IS LIFTED OUT OF THE PIT THE TOP AND BOTTOM SECTIONS ARE RELEASED, THEN I1 [S 
LOWERED TO A HORIZONTAL POSITION AND PLACED ON SKIDS WHERE THE CASTING IS ROLLED OUT 
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of rough handling and this type of con- 


struction effectively prevents costly re- 
newals. Steel loops with the ends 
anchored in heavy bosses on the sides 
of the flasks serve as handles for lit- 
ing the flasks into and out of the cast 
ing pit, for shaking them out and for 
reassembling them afterward. 


The 


pipe 


equipment for making a 

to the of Fig. 2 
aking the parts in order and commenc 
at the 


forms 


pattern 


is shown right 


ng bottom, | is the head pattern 
of the bell. B 
forming the 
and (¢ th 

separate] 


bo ly 
to 


which the outside 


is the body pattern 


the 


for 
pipe 
made 
the 
bolted 
the 


straight section of 1s 


spigot which is 


pattern \ 


ind slides down 
Che 
ming 


over pattern. 


head the ram 


the 


pattern 
~D 
pattern 
at M 
attached to a 
the lifting 
Fig. 4 


1s 


and lower end or 


fits into a 
One the 


stool 
turned joint 
head 


] 


stool 


ody 


as 


shown of patterns 


ramming and with 


ring in place is shown in 


at the extreme left 


Mold 


Ramming the 


The 
is adjusted and 
thick at i 


is lowered into place. 


head attached 

the 
in Figs. 

The bell 


the 


stool with pattern 


level lifting ring 1 
3 


? 


inch shown and 


pattern 15 


1 inch longer than casting to com 


tor the thickness of the 


This 


and 


pensat lifting 


rng ring SCTV¢es as a 


lift 
hited 


stripping 
the 


away 


plate clean when 
1. 
Hask 


Irom 
the 


insures a 
the sand is 
The bell 
is set on, clamped to the ram- 
filled 


sections 


containing 
the 
flask 


stool, 


pattern. section ot 
sand and rammed 
the flask 
set on and clamped to the bell 

The 


placc 


ming with 


‘1 he 


are 


straight ot then 


sec 
tion. 


body of the pattern is lowered 


mto where the lower end auto 


itself on 
M 
and rammed 
the 1! 
thx 
The spigot 


matically centers and = adjusts 


the seat provided in the head 


2 Sand 


pattern 


is shoveled 


Fig. 


the until 5-inch 
tilled 


the 


around pattern 

to the 
flask. 
on 
the 


spigot 


space Is top of straight 


end 
tu 


ol 
flask 
flange 
the 


sections 


of the set and clamped 


Is 
section 


the 


the top of straight 


atter which extension of 


Fig. 2 


slipped down 
the 
flange 

flask 


upper 


pattern, ¢ Is over 
surtace 


the 


the body until upper 
is flush 
flask. 


full 


pattern 


with the face of 
After the entire 
sand, the 
off flush to as a 
the runner basin L Fig. 2. 


pattern 


top 
rammed 


1s 


oi surface is 


scraped serve seat 


later for 
The 
first. 


spigot extension is drawn 
the 
flask 


and 


Clamps 
stor »] 


then 
the 


body pattern. 


to the ramming 


small 


holding 


are removed clamps, inserted 


gaps .\ Fig. 3, are employed to 
attach the lifting, stripping 
the lower flange of the bell flask section. 
The entire flask lifted 12 
inches at which point the stripping plate 
is released and allowed to drop back on 


in the 


or, plate to 


then is about 


the stool After the mold has been 
finished and blacked it is clamped 
on a casting stool on which a _ core 
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FIG, 2—LEFT—ASSEMBLED MOLD AS IT WOULD APPEAR AFTER THE CASTING 
HAS BEEN POURED RIGHT—DETAIL OF FLASK AND PATTERN 
already has been rammed as shown in moved again until after the casting has 
the right foreground Fig . The mold heen poured. 
is blacked by throwing several buckets The core for the pipe is made in two 
of blacking against the face through the sections, a straight body part extending 
upper opening. The blacking runs down almost the full length, swept up in loam 
the face of the mold and what does not on a cast iron barrel and a head core 
adhere, drains into a tub at the bottom. made of dry sand rammed around 
The mold then is set up in the pit over socket iron which fits into the casting 
one of a number of fire places and stool and also supports the weight of 
allowed to dry over night. These fire- the body core. A body core in course of 
places are built unusually strong because construction is shown in Fig. 5. The 


after the flask is set on 


to dry it not 


Is 


cast iron core barrel provided with rows 














FIG rHE HEAD CORE IS MADE OF DRY SAND RAMMED AROUND A SOCKET IRON WRAPPED IN A SINGLE LAYER OI! 
HAY ROPE THE PATTERN FOR THE HEAD WITH STRIPPING PLATE AND RAMMING STOOL ATTACHED IS SHOWN TO 
rut LEFT AND THE HEAD CORI MADE UP IN THE DRYING AND CASTING STOOL IS SHOWN AT THE RIGHT 
inch drilled holes on 6-inch cente letails of the upper spindle may be ob of the mold Che core ts loaded 
supported on steel spindles Phi served in the illustration Fig. 4 car equipped with suitable stands 
pind hown in the illustration ts at The first layer of loam, carrying a carrying three cores and shoved into a 
the end of the barrel which forms the high percentage of clay, is daubed over ven where it remains about an hour 
ower ce print Che  spindl it th single thickness of hay rope wound It is then taken out and given a secon 
ather end is provided with an eve hol tightly on the barrel from end to end = coating ot loam mixed with sharp sand 
nd squared end through which the core with the exception of a few inches at The first coating of clayey loam cracks 
varrel is driven by small air motor ne end where the core print ts to fit xtensively in drying and in addition to 
process of constructing the cor Phe } » tron in the socket at the bottom iffording egress to the gas generated 
luring pouring, the cracks help to hold 

| the second coating of loam Aiter th 
re | blacked it dried nu th Ove 
for 3 or 4 hours and then is taken out 
ind lowered vertically into one of the 
waiting molds. The core strike is rei 
orced with a metal strip and als vit} 
netal bearing it each end where 
comes in contact with the turned ends 
{ the barrel and is tested at intervals 
t Sct that it is perfectly straight and 
et to the proper radius. 
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MOLDS ARI ASSEMBLED AND POURED IN A PIT FEET DEEP 
CORE FORMS THE INSIDE OF THE RUNNER BASIN THE OUTSIDI 
FORMED OF DRY SAND RAMMED IN A CAST IRON RING 





THI 


Th 


upment 


Head Cor 


and various steps em 


ployed the preparation of a head cor: 
are she in Fig. 3. The socket iron 
wrapp mm a single thickness of incl 
hay 1 ind then lowered into a co 
box ere tl spac he ween th ! \ 
rop 1 the in ( the corebox 
mi full core sand in tl 
mat The \ sectior ‘ 
box made halves that it may 
moved laterally afte iorming the 
the lead stop and the double lead 
grooves The upper section of the core 
hox Ss in one piece contorming tn sham 
t the eck the bell and is lifted off 
first afte the core is rammed After 
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THE LOAM CORES ARE SWEPT UP ON LONG C IRON BARRELS DRIVEN 

parts {f the corebox have been iter this groove has been fil 

oved the socket iron with core at sliicked as shown at O 
1s picked up by three steel handles “Or is blacked and then th 

interior and set into one of the t the fire tor drving The flask 

right fore containing the mold 


stool 1 

is show! mn the 
und Fig. 3 It will be noted in Fig. 
that the casting stool 


is lowered into place 
stool and mold and head 
dried at the one time. The ram 


stool and casting stool 


is provided with — core 


is filled with sand 
prevent the 1 ot the bell 


roove at O This 


are provide l 


trom com iccurately machined 


the iron 
} 


Tact ot 


flask into plac« 
wcoming chilled 


core 


> 


‘hy 





THE PIPES ARE HEATED TO DEGREES FAHR. AND THEN DIPPED INTO A TAR BATH 
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rie 7 rHE CASTINGS ARE CLEANED AND CHIPPED ON A SKIDWAY LEADING ROM THE FOUNDRY TO THE MACHINI 
SHOP THE SAND SHELL ON THE INTERIOR IS LOOSEN ED BY LONG POINTED BARS AND THEN SCRAPED OU’ 
flanged ring lined with loam, 1 Fig. 2. and the manner in which it is handled returned to the molding floor. The flask 
is set on top of the assembled mold and by the crane The half flasks forming ilso are reassembled and returned 
erves as a runner basin The lining in the spigot end of the mold are removed the ramming. station and the casting 
the basin projects in over the ring covet first, then the clamps are knocked off ire rolled along the skids and clean 
y oC and prevents it from lifting the flanges that hold the bell sections in is shown in Fig. 7 The shell of loan 
} +} mold is filled place The straight sections contamime remaining in the casting is removed wit 
, the casting are tipped over horizontall ong poimted steel bars. By ref 
ind placed on skids where the clamps’ Figs. 2, 6 and &, it will b tr t 
SEN eatures connect d vith | ( knocker off the flask opened ind the spigot end instead of be ¢ sph ( 
g the castings are shown in | 4. Th the casting rolled out The sand fall is mm the finished casting nade w 
mold on tl sht ha en poured a through a grating into an under ground © straight sides and iddition is ca 
the ring « ' in ms th chamber where it etempered and up 9 inches, the extra metal acting a 
basin ha emoved, Judging by the sink head and dirt catch 
position of — the adl th mold 1 tl 
center is about half filled The mo C vated ma sled 
e left is ready to be poured The f The manner in which th pipe is coat 
hed casting weighs 7400 pound inc s imndicated ! big 6 Betore t 
theretore it ms mecessary to use a o-to <_ fs tipped it 1s heated in ar ven provide 
ladle to provide extra metal for shrink s4 1b , th an open fire le pair oft kk 
head, runner, and machining For m Q skids. The pipe i ed in at one ¢ 
stance, 400 pounds of metal is cut off aN lowed to travel through slowly and 
the spigot end of each pip About 1] a the time it has been raised to a. ten 
“" 
hour after the casting is poured the core +9 = perature of 300 degrees Fahr.. it 
barrel is extracted by a special device rolled out through the opposite end « 
which hooks into the upper end of the |? to a continuation of the skids whi 
core barrel, and 4 or 5 hours atterward A xtend over a long tank or dipping vat 
the flask is lifted out of the pit and the Here it is immersed in coal tar pit 
ting stripped. One of the flasks is varnish at the same temperature at 
hown in Fig l, just as it Was ted itterward rolled away on the skids a 
ut of the pit Note the relative rt ilowed to cool off. gradually to atm 
4/ 
Pt Fd 
rn eile dled eel yam ameomer / — 2 a eam o zZZZ Zp 
S vy 
VY 
N ) 40 
‘| - - - 
~ 4 va “tt “ 
14 fo -O 9" 
' FS BE SME RA AR AEN aR A RT OY eR Ss L/, 
“ “/ ‘ 
AXf. STEED AIP JVACVOSIICR? 
riGs SHOWING DETAIL OF FINISHED PIPE JOINT, ALSO THE STEEL BAND SHRUNK AROUND THE BELL END FOR 
REINFORCEMENT DURING HANDLING AND TRANSPORTATION 
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ric temperature. In the illustration 
pipe is shown emerging from the 


th and a second pipe is shown emerge 


m the oven After the pipe has 
l ind the coating hecome hard, a 
ul test is applied According te 
speciications «of tl American \\ ite 
rks associatior pipes it this class 
t withstand a_ hvydrostati pressure 
300 pounds per square inch Th 
press shown in Fig. 9. consists 
of ti substantia ust it 
ir\ supports co cted hy two 
\ st hars \ moveab heal su 
led from the upper steel bar and co 
ted te the pur ger is torced agai 
pget end of the pipe which = in 
forces the hell end against tl 
t upport \ heavy manila rop 
serted between th 
pp mM 1 the p it h « lt p 





ER A HYDROSTA 
SOUARI NC} rik CASTING IS HAMMER TESTED AL] OVER IN A 
SEARCH FOR HIDDEN DEFECTS 


, " ' 
ny ' » £ 
I pip i 
, , 
n ite I wl hole 1 ti | ics 


sa pres ‘ j 300) pound te 
( ch has be established an] 
1s sed t! pip 1s Sl 
ted t i hamm« test t ure tha 
‘ ( trom l aled d ct s t 
hl, } © ( hut p ‘ d © 
stings that withstand the 1 eid Isp 
successtu ire transterred to t! 
ichin hop where tl si head s 
t off the spigot end and the end of 
pipe atterward machined to the re 
ed spherical shap The terior of 
e bell end is) ma ed to a= similar 
Pp ind th outside s machined o 
1 f rece\ i Shei <=¢ STC Dal | 
4 ches 


Acquires Australian Firm 
In 1915 the Australian 
tc is established at Alexandria. 

Australia 

gement of J. M. Deschamps 


Electric Steel, 
Svdnev ) under the man 
A plant 
as built to manufacture high gracdk 
steel by the electric furnace 


Australia had 


process, 


Previous to this time 


THE FOUNDRY 


always been dependent on 


countries tor their steel products. How-* 


ever, Australia today 


quantities ot various grades of. steel 


imported In 1920 J M. 


hitherto 
Deschamps visited England and_ there 
arranged the association oft his com 


pany with the firm of Hadfield’s. Ltd 


ot Shefheld When he returned to 
Australia in 1921 a new company 
Hadfield’s Austr Ltd Was reg 
iwtered vit! : capital of £ 500.000 
This new firm absorbed the Australian 
ILlect st a M Deschamps re 
t iging d rectorship ind 
= Nhobert Hadfield England's ore 
nos s s cntist tak nye i place 

e board of the new company 

At present, over 12.000 tons ot ele 

( ( Ste nave een pro- 





14 PRESSURE Of} POUNDS TO THE 


duet rit ite | sup 
pp ed to ove tit ire rovernment 
nd industrial enterprises More than 
230 different varieties and grades of 
ster I cen produced including 


inge ot carbon steels and a larg 
ariet ot alloy steels such as man 
ganes hrot vanadium hrom«e 
Vanadiun chrome-nickel nickel and 
nan ( } ( es @ too! Stects 
Had d's Austr tha Ltd has well 
equipped laboratories fitted with all 
the most modern apphat ces and 
manned bv thoroughly competent steel 
mcta ryists and chemists who not 
only vork on the production ot steel 
hu with th raw materials us 
Since the establishment of the plant 
19 It has expanded until its « 
pacity Ss tour times what it \ 
origi all \t present because ot t! 


enormous market for its products thi 
company has started to build greate: 
additions with the plan of doubling 
their present size In addition to thes: 


buildings which are at Alexandria. 


Svdney another large 


Structure 1s 


projected at West Guildford. W. A 


toreign 


produces large 
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Book Review 


Elects De position f Copper by 
Claude W. Denny; 108 pages, 4 x 6 
inches; paper; a volum 


[Technical blist ' 
echnica primer series published rv 
ha B Isaac Pitman & SO! Parker ot 
Kingsway lLondor WA 4 ind fay 
sal by TH Fo Dp pi SORS net 
I} purpose to ~ 
] tr t ‘ t ) 
D illv of Dp ; 
ts ip t 
} +} 
) t , +} ct _ 
, ies pa 
] 
1 ct , 
\ dep < t 
Th ' ha P 
\ pplic it ctro-ad 
posit diat ' 
} 1 
produ gramapl , elect 
pp I Pp t copp 
| T | T) p! ' ‘ | 
‘ so} ] ; 
‘4 | | , 
met ‘ 
methods nd ipp! i { 
} ec have heen + n d 
cwuDp ) 
' 
},! } P 
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| ite ( ‘ ct ( | 
}) \ 1 TK " 


The American Elect Soc 
has mack arrangement t have it la 
meeting at Montreal tl 2 22 and 23 

Sept H T la hy t} 


Melt and Anneal 


Electrically 


OV de I ) Va § 
eat transter S ( S ; 
urs ot 1¢@a re tra cat 
g zo ind ] 
‘ £ 
lhe temperatu ‘ 
c tunnel js it ) ) 

t roduced by Leeds & Northrup 
Philadephia { 
tuses which p é pera 

ture rising abo e 190 et 

Fahr 

I i sectio oO \ ‘ 
foundry given o t ‘ cast 
ing and annealing furnis} in excel 
ent example of what ma e accon 

lished in the use of electricity in a 

foundry. Here all equipment is oper 

ated electrically The foundry uses 
the step down transformers ind = is 


metered at 2300 volts 











Making Malleable Castings--II | 


Metallurgical Problems Encountered in Melting Are Discussed and Suggestions 
Offered--Equipment and Reactions Which Take Place in 
Annealing Are Described——Finishing Castings 


| | ol thre author . corres 


pondents and visitors appeared 


to be familiar with the re 


that take 


actions 


air turnace Covering the ground 
briefly, it can be stated that the cat 
bon is eliminated mainly as 60), 
Neither the sulphur nor the phos 
phorus, are permanently oxidized, while 
there is an increase im the former that 
may amount to littl or much, de 
pending upon the amount of sulphur 
in the fuel. The stheon and manganese 
ire in part oxidized to silica and man- 
yanous oxide respectively, while, un 
avoidably, some of the tron is. being 
oxidized at the same time, with the 
result that double silicate of iron and 
manganese is formed which tt the 
lining and bottom were inert and no 
dirt or sand accompanied the charge 
vould constitute the slag. As there is 
more or less erosion of both sidewalls 
ind bottom, and invariably some tor- 
eign siliceous matter is introduced 
with the charge, the slay consists ot 
mixed silicates ot iron mManwanesc, 
lumina, lime, magnesia, soda, potash, 
et in which the siheates ot won 


predominate 


In a normal heat the elimination of 


that part ot the sihcon mat 


ind carbon which 1s _ lost 


mostly while the chara is melting and 
n the absence ot small or thin ap 
vill amount to ibout 28 pe ‘ t ) 
the silicon trom 15 to 19 pt t 
ol the carbon and trom 40) to } 
per cent ot the Mmanwanese ill bas 
pon their original content in tl 
mixture If it is expedient to use sma 

} scrap oO ny to its ’ cost 

because 1t : i b produ t oft the 
plant t should be charged in the moi 
ten th in order that it will be pro 
tected trom excessive oxidatio1 

W hik the composition to 
eterence has been made s the ( 
commends tor venera sé it 

t to be u stoo hat quite w 
( irture Cal be t 1 the « 
ol most ot elk nits Sot 

ea avo attention was rarely, if ev 
paid to the arbon content in th 
product pri ipally eCauUse its in 
portance was not recognized. Inasmuch 
is the carbon content in pig tron must 
have averaged at least as high as 3.35 
per cent, and as the sprue must under 


place in the 


BY ENRIQUE TOUCEDA 


these conditions have been exceedingly 
ugh in this clement, it was imperative 
o run on ae low-silicon mixture in 
rder to secure a sihcon-carbon ratio 
that would vield white tron im = sections 
of even medium. thicknesses W hile 
today it 1s in no sense unusual to run 
| } thy ] } \ +) y tr ' 
oth tri alk heavy castings Irom 
the Same turnace it the time reterred 
to, this was not considered practical 
\s a general proposition little thought 
Was given to manganes which was 
1 
frequently too low or too high, with 
the result that many heats of low 


silicon, accompanied by low manganese, 


resulted in the production otf a picture 


frame product, by which ts meant a 
finished product that shows upon tra 
ture an outer surface ring or frame 


from 1/64 to 1/16 


deeper im 


ranging in thickness 


inch, or even exaggerated 


cases; wholly different in 


appearance 


trom the metal which it surrounds and 
separated trom it by a sharp line of 
demarcation As a matter of fact, this 


character ot tracture, whether resulting 


trom this or other’ trame-producing 
mixtures, was so general that the name 
black-heart malleable ron was given 


to the fintshed product, and there ts 
Lmnyp te evic ‘ to show that it Was 
the ill lo obt this chat ict oO 
ctu 
The author's eason or placing the 
siicon at OCU per cen ind the car 
OT i go cent s eCaAUSt these 
rures call oO i silicon content ol 
bout 1.25 per cent and a carbon con 
tent of about 2.70 | cent in the mix 
ture limits suthcient! high on the 
( han to produce > oduct vhose 
echann ] pertics til] wll be ex 
nt ‘ he ox tion ot thes 
‘ Irie xceeds their iverage 

‘ Tir < thst sof i 1 i vu ’ 
© tl the ] 1 1 the ‘ ent 
+} ‘ ] tio s <nan vhat _— 
i eitl ‘ so | oh 

} ¢ pro t | ‘ Te deter i 
tion l const uence, 

‘7 fact must not b ost sight ofl 
that he per itage oft licon carbotl 
and ingane recommended for the 
mixture 1s at point at which, if the 
turna is worked normally, the metal 
will e hot enough to pour bv th 
time the molten bath has arrived at 


Iron 


de ( ide d 


indicated. 


composition up 


already been 


6?? 


1 ) on + The yest des 


furnace a rather crude attair, but it ts 


not operated by metallurgists—a 20-ton 
air turnacc designed bv the author, that 
seems to have given satisfaction, 1s out 
ined in Fig. 3. Consequently, tor com 


mercial reasons, it 1s well to aim tor 


composition which safely will ad 


mit  suceesstully of reasonably wide 


ariation With a sulphur content ot 
006 per cent, and other elements bai 
anced, t makes but Iittle, wo any 
difference in either the tensile or shock 
test, whether the manganese is. as 
low as 0.22 per cent or as high as 0.30 
per cent While further reference 


oO mangancse will be made, the author 


would point out that, as far as he ts 
aware, there are still some things 
to learn about this element and the 
manner ino which it is) capable of 


existing in malleable tron. It is a 


ven 


erally accepted tact that, if the man 


ganese is in excess of the amount 


necessary to unite in theoretical 


pro 
pie 


portion with sulphur to form manganes« 


sulphide, the excess will unite with 
carbon, and a manganiferous cementite 
ill be formed instead of the single 
carbide ot iron However when graphi 
tization takes place and 1s completed 
1 what 1orn does this excess man 
vanese rel n in the finished product 
la ly 
Concerning phosphorus, the limit has 
een placed at 0.20 per cent, because 
vhen in this amount, it does not appeal 
to rroduce an abnormal appearance ol 
racture CVE ne th cast or thick 
s¢ t it Tit iling temperatures 
iro YOO degrees { nt nor does it 
ippr to lessen strength or ductility 
It happens, however, that the limits 
for tl mpuritics are so interdependent 
that or economn reasons prudence 
calls or what might be termed a 
net urgica Satety ictor n the bal 
1 ot ti differe lements Fo 
th ctions <¢ st« late mt 1s Ve 
out 0.260 per cet due to. the 1 
ised fluicit esuitine therefrom 
upled tn the tact that the Trac 
ture s in no wa undesirable 
Some hints may prove of value in 
connection with the operation of the 
furnace Che author has already point 
ed out that the coal bed should be left 
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the bed. 
recommen- 
the 


undisturbed level 
He 


dation in 


except to 


would make the same 


with molten 


the 


connection 


bath of metal, except necessary 


disturbance that takes place in hooking 


into the bath partly exposed pig or 


sprue, to expedite fusion during the 


melting down period; while removal ot 
the slag should bi postponed as late 
as is practical. If machine-cast pig 
an be purchased as cheaply as_ the 


sand-cast, this should be used in prefer 


nee; while it will be found, if th 
sprue is partially broken up by means 
of a light-weight sledge, that, owing 
to its brittleness, not only can _ this 
be done quickly and cheaply, _ but 
through this practice much of the ad- 
hering sand will be knocked off that 
otherwise would find its way into the 


hearth, with the further advantage that 
charged much 


effort 


the sprue can be more 


compactly Every should _ be 


foreign siliceous 


the 


exercised to prevent 


material from entering hearth, 


when this can be accomplished at little 


cost. Ina test on 12 heats, amounting 
to a total of 192.8 tons, the slag from 


total of 12.7 
From this slag 
5140 
At this plant no special 


these heats amounted to a 
tons, or 6.62 per cent 
there recovered 


was pounds ot 


metallic iron. 


precautions had been taken to prevent 


foreign siliceous matter entering the 
hearth. It will be found, if such pre- 
cautions are taken, that a_  substan- 


tial benefit can be affected by the end 


of the vear through a saving in fuel, 


control, less slag to 


lack oft 
the 


in better furnace 


wash, ete If, due to business, 


furnace at 
the 


it 1s essential to run air 


} 


onsiderably less than capacity, 


hearth should be shortened by filling- 


} 


in with bot bridg 


the 


tom sand at the rear 


for such a distance as will leave 
when 
the 


otherwise, 


ath, molten, almost as deep as 


when furnace is being run at ca 


pacity; due to a_ shallow 


bath, the elements will be oxidized to 


a greater extent than under normal 


operations 


In determining the space between 


regulate flame 


the 


rear bridge and root, to 


advisable at start to 
the 


the 


travel, it 1s 


build the top. of bridge slightly 


too low, securing final adjustment 


by br icking in at each end between 


bridge and roof, through which pro 


cedure the correct area, more quickly 


and conveniently, can be ascertained, 


through ad 
ot brick 


after a trial or two, than 


ding or removing a 
the the 


course 


from top of bridge 


In following the progress of the 
the 
called 


half an 


general cast 
test 


hou 


heat it 1s practice to 


what are sprues at intervals 


of about after the charge 


has melted. These are broken and 


fracture examined, in order to 


the 


the 


which graphitiza 


ascertam rate at 
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diminishing. In the cooling ot 
the 


and it is possible that the fracture 


tron 1s 


these test sprues practice vartes, 


lar 


from enabling one to approximate 
closely the correct story, can be mis 
leading [Two precautions must be 
taken. First, the center section at 
about where the sprue should be 
broken should not be less than about 
17g inch in diameter and the cool 
ing should not occupy less than about 
20 minutes As soon as the sprue 
has solidified it should be removed 
from the sand, which should be scraped 
from the surface It should be cooled 
in the air for 10 minutes, and then 


quickly plunged in water and almost 


removed, this proc edure being 
al- 


Wa- 


instantly 
half-minute, 
the 
interval at 


repeated about 


the 


every 


lowing sprue to remain in 


ter for a shghtly longer 


each dip, and this continued until when 


again dipped it ceases to create any 
visible agitation At this temperature, 
if broken, it will have the same ap 
pearance as if it had not been frac 


tured until actually at atmospheric tem- 


perature If, instead of one sprue, 
two are poured at the same time, one 
being allowed to cool normally in the 
mold, in order that its fracture can 
be subsequently compared with the 
sprue that was cooled in the regular 
manner for test purposes, it will not 
be long before an observer can closely 
estimate and allow for the effect pro- 
duced by the drastic cooling If the 
cooling of the test sprue is. carried 
out in this manner it can be _ stated 
that for castings with sections as thick 
at 7 inch no danger need be antici- 
pated, that primary graphite will not 
be present if in the sprue last taken 
the fracture shows clear, except for 
the presence of a few minute specks 


of graphite sparsely disseminated 


throughout 
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be detected by the sudden stickiness 
and sluggishness shown by the metal 
as it is being poured from the test 
ladle, also by the appearance oO! pin 
holes at different places on the peri 
phery of the thin rim of the test sprue 
While castings from such a_ heat 
would, when annealed, have a _ picture 
irame or an all-steely fracture, de 
pendent upon how badly the metal is 


oxidized, the heat can be saved it 


promptly treated by a s111coO spiegel ad 


dition, or an addition consisting of 


a combination of ferrosilicon, ferro 


manganese, retort coke, and iron bor 


megs bonded in briquet torm, the bor- 
added to 


the mass in 


the 


increased 
that it 

bath as 

stated 


ings being give 


weicht to order 


sink 


as possible It can be 


far 


that, 


will into molten 


through close observation. almost anv 


over-oxidized heat mav be saved in 


this mannet 


Wrong Caus Jlamed 


But whether the castings are derived 


rom a heat of the composition recom 


mended, trom a heat from which a 


greater amount of the oxidized ele 
ments have been eliminated than in the 
case of the former, or from one in 


which the carbon particularly borders 
on the higher limit, there are certain 
practices concerning which the author 
would hesitate to make mention were 
it not tor the serious losses some 
times occasioned through neglect to 
observe precautions of so obvious and 
commonplace a naturt At times com 
plaints have been received concerning 
the heavy losses resulting from the 


checking and cracking of castings 


With the knowledge possessed by the 
foundrymen that the lower the car 
bon the less fluid, and the higher tne 


contraction of the molten air-furnace 


iron, he is prone to attribute such losses 





At this point a few words in con when extraordinarily heavy, wholly to 
nection with the castings as cast may the fact that in the effort to obtain 
prove pertinent. If owing to the use strong and ductile metal, the fluidity 
of a poor consignment of fuel, to and contraction of the tron have been 
neglect. or to bad judgment on the adversely affected through the use of 
part of furnacemen, a heat is delaved a low carbon metal 
and an undue amount of silicon, man In his examination of some of these 
ganese, and carbon eliminated, this can complaints, the author has found con 

Table I 


ANALYSIS OF 





Malleable Irons Treated in Muffle Furnace 


lark Si ) Phosphorus Sulphur Manganese Comb. Carbo 
,7 ) 193 0.050 , 2 2.13 
RR ). 180 051 ’ >.26 
~ 0.190 049 » 2.37 
Puysicat Test 
lensile strength Elongation, pet Reduction of area 
Mark pounds per square inch cent in 2 inches per cent 
1 59,360 36.7 38.0 
2 58,464 7s 9 33.2 
; 57,792 25.7 30.1 


Harp Iron 
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of iron oxides, the balance being ot 
an imert character of the nature ol 
slag. or other material that will have 
little tendency to combine with the 
oxides ot iron at the temperature ol 
inneal Che utter condition S n 
portant 11 orcde that there vill « 
o tendene or tl packing to lumy 
id 1 orce t it the ist re ead 
1 1>¢ s kel out cal and ( 
om adhering packing As itt 
fact. in muffle ovens « t ohtes 
onstruction 1 ch Cast ZS i 
ed solid so that the o 
upied space in ne tle ranks 
‘ +} void occasiones , ¢ <t 
S the de rbonizatio S S oO 
plete is t} cast ) } stronwes 
ict 8 lie Is¢ 
m J ' ( ‘ 
‘ ‘ tect , © Tor ted mI 
} . ¢ ¢ to ' 
‘ of o < 
| tings e heing 1 
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Mall Cast S ssociat oO 
nae 4 lit ¢ amongst tl ghest. Tl 
ecnits sated . ly stent 
ovel product ce t 
2 OR’) nds pet au ts 
2 CT t celongatio 
te strength nd = ductilit t 
omposition of the ves atime 
ust restricted to thin cert 
ts Ass ng that stings 
eme eat treated that orrespone 
to thes compositiot! requireme ts 
an be stated that the castings pret 
ably should be held it 1 temperature 
ibout 100 degrees Fahr 37 legre 
Cent.) above the critical range tor < 
period of not much less than 60 hours 
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and cooled at a rate of 10 degrees much easier to indicate than to achieve, common stack is a. serious. mistake 
Fahr. (5 degrees Cent.) or less per and while general instructions can be trom many points of view One can 
hour, until their temperature has fallen sent out as to the proper temperature well imagine the unbalanced thermal 
to about 100 degrees Fahr. under the at which to convert, the Jength of time conditions that must obtain when, as 
critical range, after which the cooling to hold at temperature, and the rate irequently happens, two contiguous 
gradually can be accelerated. However, at which the cooling should take place, ovens are under fire but the one at 
it is one thing to possess an accurate this will prove of little avail if the heat- their other side cold. In such cases the 
knowledge of exactly what should be treating ovens are so constructed that common side wall of the two under 
done in order that the best heat treat- proper thermal conditions exist in only fire is not exposed to the atmosphere, 
ing results will follow, and another a restricted area of the oven, and that and consequently is radiating off no 


to construct commercial apparatus in the oven as_ constructed cannot be heat to it, while the other side wall 





which a large quantity of material can cooled at the rate designated is doing so at a rapid rate. It briefly 
be heat treated in conformity with the i may be stated that from the standpoint 
rules that are prescribed. Ovens Must Be Self-Contained of cost, maintenance, and control, this 

Some few years ago not only wer A brief attempt will be made to system could not be worse. Rigidity of 
most of the foundrymen lacking in cover certain facts that must be con- construction is one essential that is 
a metallurgical knowledge of the sidered in annealing-oven design. First fatal to overlook. If the ovens are not 
process, but the apparatus was of such of all, each oven should be self-con- rigidly built cracks will develop and 
a faulty character that it was im- tained in all particulars. The general it will be difficult, and perhaps impos 
possible to carry out in an effective method, almost universal some few = sible, to cool the oven from temperature 
manner what research had shown was’ vears ago and in no sense uncommon at the rate desired. The walls should 
essential if the superior product was today, of building a battery of 8 or 10 be at least 22% inches thick, encased 
to be obtained In short, it often is ovens with common side walls and a_ on the outside with steel or iron plate, 
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FIG. 4—DETAILS OF CONSTRUCTION OF ONE TYPE OF ANNEALING OVEN 
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and the whole reinforced by a system 
of buckstays set about 30 inches be- 
tween centers where this is possible. 


The walls and doors should be so 
thoroughly insulated that when the 
oven is at temperature the hand can 
be pressed against the plates without 
undue discomfort. The floor as well 
should be insulated and, for reasons 
to which we will refer later, so 
should the front half of the roof. The 


fire pot of an oven should be on its 
outside and not within it, as the oven 
proper is heat treat cast- 
ings and not for the purpose of burn- 
With the fire pot on the in- 


side and, as frequently is the case, lo- 


designed to 
ing coal. 


cated at one corner only, it is not an 
easy task, if at all possible, to obtain 
heat uniformity within the oven, which 
statement holds true even in the event 


that a fire pot is placed within the 
oven at diametrically opposite corners 
The floor should be built solid, with no 
underground flue system beneath it. 


The latter construction is of no ben 


fit as far as a saving of fuel is con- 
cerned, and with a complicated under- 
flue 
discarded as 

the 


equalled if 


floor system—now being generally 
being built 
part of the 
that of 


the jar 


new ovens are 
oven 
the 


pro- 


cost of this 


not exceeded 


rest, while owing to 


duced by the loaded charging truck 


and the combined weight on a floor sub- 


jected to such a high temperature the 
maintenance cost is heavy. No un- 
derground flues are necessary aside 
from one small stack flue on each side 
of the oven, which preferably should 
be located on the outside, as close as 
practical to the side wall footings. In 
the last few ovens designed by the 
author he has placed one stack flu 
and one small stack on top of each 
side wall, the bottom side wall flu 
openings being connected with thes: 
stack flues by a_ vertical flue built 
within the side wall 

In this manner not only is all un 
derground flue work avoided, but as 
the entire system is exposed the flues 
can easily be kept clean and tight. The 
ove! are built in rectangular form, 
width and length in the ratio of about 
3:4 The fire pot is located on the 
outst midway between the side walls, 
and constructed on the gas-pro 
ducet nciple, that 1s there 1 a 
wate! ca bung through which 
about 400 « teet ot air per mil 
against a 5-ounce pressure is admitt 
a more or Ik deep bed ot coal 
Ing o! ash that reach trom 
floor of the il to about 1 foot above 
the bungs. Between the actual roof of 
the fire pot and the fire is a false arch, 
and between it and the root chequer 
work of brick through which hot 
sscondary air for combustion of the 
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gases is drawn. These 
details are set out in Fig. 4. The open- 
ing from fire pot to oven, that is, the 
high as possible 


combustible 


bridge, is located as 


in order that combustion will start to 
take place immediately in front. or 
the chequer work and at the point 
where the roof of the oven proper 
slants toward the front. Through the 


use of a slanting roof the bridge can 
be located so high above the top of 
the stands, where the temperature is 
obviously the hottest, that no danger 
over heating the castings 
in the topmost ring of the stand, while 
flame advances toward the 
front of the oven and its temperature 
drops by the amount imparted to the 


exists in 


as the 


castings at any section, the roof is 
lower, and consequently a close heat 
balance is maintained until the front 
of the oven is reached. There are 
three side-wall flue openings at the 
floor line, leading into the vertical 
flues that go to the stack flue, with 
openings so proportioned that the heat 


different 
uniform 


of combustion is drawn to 


parts of the oven in a man- 


ner. The adjustment is made by means 
of a draft gage in such a manner 
that the draft in the two front flue 
openings is strongest but equal on 


each side, the next two less strong 


and equal on each side, and next still 
less strong and equal on each side. By 


means of this gage and a pyrometer 
the adjustments can be made after 
some three or four anneuls have been 
run. 

C ontr¢ lled U tth Recording Py ometer 


Che ovens are controlled through use 


ot a recording pyrometer, the couple 


of which should be inserted in the 
center of a pot, located close to the 
side wall, as it is the temperature of 
the castings that is desired, and not 
that ot the oven atmosphere lt this 
procedure Is not adopted there Is no 
certainty as to when the’ castings 
ve arrived at temperature, and con- 
sequently the time at which the cast- 
nes are held at temperature will be 
ipproximation instead of a certain- 

t ‘his design of oven is being 
ed quite generally as new ovens 


eeded, or the principles embodied 
in the design are adopted in so far 
is actical the remodeling or! old 
I some ears the ithor has en- 
de red to find some method in ich 
rature control could’ in yme 
1 r be made fool proot Che elec- 
! esistar oO 1 seemed to be 
the only solutio: later an oven using 
( ibination ot iny uel, s ple 
mented at certain times by electric 
heat was designed In operation the 
ovet and contents aré to be he ited 
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in the ordinary manner by coal, and 
the firing continued during the period 
at which the castings are to be held 
at temperature, but so regulated that 
the temperature produced through this 
means and during this period should 
be some 150 degrees Fahr. (83 degrees 
Cent.) than the 
ficiency in temperature being supplied 


lower required, de- 
by electric current controlled by a 
potentiometer. It thought that 
through this procedure not only could 
the temperature maintained 
within a range of 10 degrees Fahr. 
(5 degrees Cent.) or need be, 
and lowered at the Also 
through the proper proportioning and 
location of the 
was hoped the temperature could be 
maintained practically the same 
throughout the entire oven at the par- 
ticular period 
In order to prove out the practicabil- 


was 
easily be 


less if 
rate desired. 


resistance ribbon it 


when this is essential 
ity of this scheme an oven was rigged 
up quite with the 
number of grids of resistance 


recently necessary 


ribbon 


and the other necessary details, in 
which two anneals have been run 
through. While a little trouble was 
experienced during the first anneal, ow- 
ing to the parting of some of the 
hanger block on which the ribbon 
rested, this was corrected in the sec- 


ond trial. This scheme permits of the 


uce of clectricity in any oven, almost 
irrespective of its design. 
Where oil and natural gas can be 


had cheaply these successfully can be 
used in properly designed ovens. How 
ever, in using these two fuels, the au 


thor believes 


that the oven should be 
designed in such a manner that the 
fring will take place at each end 
alternately at intervals of about 20 
minutes. In this manner better con 
trol can be had than if the oven is 
fred at one end, or at both ends at 
the same time If castings are being 
made that are not liable to kiln warp 
the muffle oven is the type to build 


Concerning the matter of 


the pr 


grinding 


actice at the present time is 


about fifty-fiftvy between grinding 


the hard or grinding in the soft, wit! 
a tendency to the latter ! 


method an 
the use of the rubber-bonded whee! 
Unless there is a good exhaust sys 
tem use with the grinding apparatus 
the odor imparted by the rubber 
whe is quite objectionable, but oth 
erwise not Many plants grind tl 
light castings in the hard with 
vitrified whee but all heavy work 
in tl soft When the gates exceed 
rtain size the pneumatic tool is used 
to advantage. 
There is little to be said about 
the molding sand except that the 


problem is one of increasing difficult 














hart Cupola Charging Data 


Reliable Observation on Cupola Operation Supply the Foundryman with Information 
That Makes for Economy, and Form a Basis for Any Contemplated 


ANY foundrymen have, and all 
foundrymen should procure, re- 
liable data regarding the opera- 


tion of «heir cupola to deter- 
mine what becomes of the material 
charged each day. Every foundryman 


knows that part of this trom burns out, 
literally goes up the cupola s‘ack, part 
goes into the cupola drop and comes 
back in the next day’s charge, some is 
lumped in the pig bed, a certain amount 
goes into shop equipment, some goes in- 
‘o the gates and sprue and the remainder 
goes into the castings. A part of what 
nters the castings is ground off in the 
department and another small 
amount is machined off in the 
shop. For intelligent operation 
foundryman should know the relative 
percentages im 
He should 
necessary *o melt the 
he cupola. A 


cleaning 
machine 
the 
each case. 
coke is 
into 
coke 


know how much 
thrown 


of 


iron 


certain amount 


BY C. C. HERMANN 


the bed and a certain 


is mecessary on 

amount under each succeeding charge 
of iron, The amount between the charges 
cam be tapered within certain limits 


but he should know how much and what 
are these limits. The cupola must pro- 
a given amount of iron at the 
spout per hour to pour the heat and 
data relative to the melting rate should 
be at hand. Fuel economy will depend 
on the intelligent operation of 
with respect to the amount of coke fired, 
method of charging the material, condi- 
tion of the scrap, the use of flux, the 
blast and location of the tuveres. These 
items all are within the control of the 
foundryman in case reliable records are 
maintained. To make a change withou* 
a proper basis or record of past per- 
formance is mere guess work and gen- 
erally results in jumping back and forth 
with the ultimate result that every one 
becomes confused and every conceivabl 


duce 


the cupola 


or Necessary Change in Methods 


remedy is tried to find the solution 
A cupola report the necessary 


data for a comprehensive study of per- 


with 


formance consists of four parts; (1) 
record of charge; (2) record of coke 
charged; (3) record of production; 


The time re- 
nominal 


(4) recapitulation of heat 

quired to collect this data 
when compared with the results attained 
and the trouble since it falls 
right in with procedure. 
Contrary to the of 
foundrymen little extra 
ment is needed. 
many cases have fablen into bad repute 
due to attempts to go too much into de- 


is 
is shght 
the ordinary 
supposition many 
equip- 
in 


or no 


Foundry reports 


tail when such detail is not entirely 
warranted. It is advisable in this re- 
gard to make haste slowly, pick up 


a thread at a time here and there and 
-o-ordinate the whole procedure toward 
the desired end. 

A. satisfactory 


form of cupola report 
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ly knows when some change is made at 
should heat 
unsatisfactory 


furnace and be 


to 


the blast a 


lost due iron, con 





































































siderable loss would result. Physical a; 
& well as chemical tests are desirable but 
~< 35--.r,,— eat —- honda 
3 the latter are essential to continued 
rt success, The writer keeps on rec ri] 
v 40 rr ers tt a te at te T ey the furnace analysis of each car 
r ; 
Q pig received and in addition another 
24.514 SSS ee Sesser F analysis made in the following manner 
S \ sample is taken from each car, six 
~ | ’ 
pigs being selected in such manner as 
Ww 5.0 oo . ; ae 
ws to be a tair representation or the car 
° | | . ° 
© | | | | | ‘ load Each pig is broken im two and 
ime | , , . | 
55-7 BeED® lrillings are taken at a _ point about 
sa) . . " ‘ 
> Air Pressure 9502z. half way between the center and the 
~ . . . ° 
60H a miter surfaces ot the six pieces San 
~~ 
wy and scale are kept out of the drillings 
ae by placing a piece of paper over the 
SSeer Seana SSS SRS See es CSRS 17: 
emd to be drilled and drilling throug 
ae this paper I drillings are carried uy 
y the dr ] uk de —P rsi*e ] on he pap 
FIG. 2—MELTING RATE CURVES FOR TWO MONTHS OBTAINED FROM A CUPOLA Equa of these drillings the 
LINED TO 32 INCHES ire taken from the six pigs and thor 
oughly mixed. A sample of about on 
blank designed by e writer is shown y cony a better idea of relative unc hen is taken, sealed in a heavy 
in the illustration Fig. 4. It carries th s than the actual weights in pound envelope upon which is recorded ‘he 
desired mtormation in morte or iess I! Thy I] wine 18 a det il ed explanation ir numbe r. brand of ron and date of 
capitulated form, but sufhcient detail 1s tf each section of the repor*. shipment and sent to the chemist for 
presented to permit an intelligent analysis Pig iron generally is purchased ac analysis Upon receipt of the analyses 
of the cupola performance. At the top cording to its chemical analysis furn- from the chemist they are checked 
o! the report appears th heat numb ed by the Turnace and verified by iwainst the furnace analyses The analy 
the cupola number, where more than the foundry chemist The old practice ces taken in this mann are used 
ore cupola is in use and, the date of of grading irons by fracture is practical- figuring the mixture 
cast In later report forms I am _ hav- obsolete With long experience von 
; ' ; se : A Iron Mixture 
ing an extra column added at the right using the same brands of pig macs 
hand edge for placing the percentages trom the same ores, grading by fracture In the production of any class o 
Each item then will be shown as a per- may be followed with fairly uniform castings two specific problems preset 
centage of the whole. Percéwtages gen- results However, the foundryman rare- jhemselves: (1)The production of cast 
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August 


ings having the proper physical charac- 
(2) cast- 
ings at the To 
btain the proper physical characteris‘ics 


the production of 


teristics ; 
lowest possible cost. 
several grades of pig generally are used 

the with a 


elinite 


same mixture together 


amount of machine scrap, steel 


they 


rap, foundry rejectrons or as 


] domestic 


venerally are known scrap, 
rates and sprue, and foundry pigs. It 
essential to have on hand an analysis 
all the materials charged. The 
alysis of the domestic scrap is taken 


\walysis ot 
taking 


un the heat as produced. 


rchased scrap is obtained by 


iverage samples and having analyses made 
f the drillings. In the absence of this 


valysis the standard analysis 


following 


assumed: agricultural gray iron scrap; 





ilicon 2.00 per cent, managanese 0.50 
per cent, phosphorus, 0.60 per cent 
iphur, 0.1 per cent. 
i rine le Virture 


rm of mixture sheet used and 


employed 1s 


caicuiation 


The iron on hand in 


he yard is recorded on a separate sheet 
1 which is shown the amounts of the 
vus elements in pounds per hundred 

{ pig This facilitates hg- 

x the nm for a particular mix. 


the silicon 


arya Olt gray iron 


have approximately 
cent silicon From past rec- 


shows an average 


say 2.00 per cent silicon. Purchased 
rap also is tak aS possessing 2.00 
r cent silic { the charge is to have 
() per cent scrap and 40 per cent pig 


en there will be 600 pounds of 

12 pounds ot siucon. The 
tal charge must have 19.5 pounds of 
( plus whatever amount of silicon 


cupola. From 


iv be burned out in the 
ist performance we find that this amount 


about 10 per cent and therefore the 


arge must have 21.7 pounds of sili- 
fhe pig iron must contain 21.7—12, 

97 pounds of silicon We then can 
ire the remainder of the elements 
the same basis and then select irons 
m the yard supply that will fulfill the 
juirements the amount of sulphur 
en up tron e coke is obtained by 
cking ack n prior heats This 
1 Wi 1d to vary with the 

nt of vanes e iron, the 
iter I 1 manganese pres 
t the ess s§ e apsorTrv 1 and 
mor ‘ ve carried off in 
slag as y se-sulphide The 

i ’ e*ween tft i » OT sul- 
the ‘ i tik amount ab- 
depends on the kind and quality 

flux used, th emperature of the 

m and the npos t the coke 


\ certain amount of silicon and man- 
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the melting 


silicon 


lost in process, 


high* 


ganese is 


the loss in ranging as 


as 15 to 20 per cent and manganese 
as high as 15 per cent. Manganese 
passes off in the slag as manganese 


su‘phide. Silicon loss gererally is due 


to excess blast and is a g vod key to 
blast conditions. The loss of silicon de- 
pends on the amount of silicon im the 


iron, ranging trom 20 cent m iron 


per 


containnig 4 per cent silicon to an 1m- 
perceptible quantity in irons low in sill- 
} 


on he oxygen ol the blast converts the 


SIuCcoOl nto silica | i pr » a.scu 

of the influences of the various elements 
the reader is referred to standard works 
on fourdry chemistry \ thorough un 
derstanding of the functions of the van- 
sus elements is mecessary to the sucess 
ft perati on tne foregoing basis 


calculations are 


After the 


completed a coy 


mix sheet 


yy is turned over to the 


cupola tender who supervises the making 


up ot the charges. Incidentally each car 
o! pig as received 1s piled separately 
in the yard with the car number posted 
m each pile [his enables the cupola 
tender to identify the irons called for 
m the mx ect y car numbers and 
rand Eac harge s delivered » the 
arging flo separately and is kep 





separate thoughout The charging floor 
is divided into sections for charges wit 
" large numbet posted on the wall 

[rucks or cars especially designe 1 ft 
ght 

t 
and 

str cod to weight They, then are de 
vered t he charging floor and spotted 
pposite the proper charge number \ 
separate car cocttains the required amount 
of scrap, imcluding the foundy scrap 
vie s proportioned among the charges 
su nner that all s« rap produced 

one d is used the following day. 

Th i! pounds of the various irons 
ire posted ect to the cupola report 

he igh clerk The total amount 
t 1 ys Pp, gates and sprue and 
pigs ng beds ar posted 
I ims I 
Irom [" ction report of the day 

( The manner n WwW thes 
juant iT bta d w rt expla it 
la eT unts of the scrap ir 
’ " scat weights as these ma 
teTia ire I vered t tn charging 
fl T s Y t tion tl Scale < 
ca so tl no material can pass 
he charg loor without passing ov 

¢ s clerk gures tine Pp 
ent em nd s ws the tot 

iT ‘ yy) l ice 

; 

Tims section of the report is self ex 
planator\ The coke is delivered to the 
harging floor over the scale and piled 
m a bin large enough to hold about 
hity per cent more than needed for 
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a normal heat. This excess coke is 


vided to take 


pro- 
that 
the 


care ol 
The 


some one 


any emergency 


may arise. following morning 


clerk or ompetent to judge, 


visits the charging floor an estimates 
Chis 


1eck- 


the amount oO! COK carried over 


estimate is made fairly accurate by < 


ng the size ot b vith a known weight 
ol ke lo yotal he imourm oat 
} on the bed and between each charge 
without weighing 1 second = time 
stand ( rK« 1 t ed h 1 y 
i ands | kK sed having 
established ‘ ‘ ! ‘ " ork 
full The number {f forktfulls used o 
| + ’ , +1 
ma ¢ rchw« irges then are 
ialked up on a_ slate by the cupola 
tender and this record is taken by the 
rl] } ] +} , 
( K Who Checks 1 p with Is Own 
yoservations 
lna Samf 
\ ca Cal K Ss recelve 1 sam 
' j } 
s ir ink i i a Vy the 
ermst to detern | cel ol ish, 
sulph and \ Chis, in 
amit on \ u ( nents of 
upola ‘ man in 
i ’ i« i | lorm 
a I n » ns oO the 
v pa I ship 
‘ i ( rV 
r num> *\ pile 
I vard i ( por 
) tl cit k 
| mann ipola and 
c g ‘ ‘ as mu to do with 
r eC al n\ t vOoTICE prob- 
Ss to iryg ri ie alt yt ihe bed 
] ] 1 
ke llow urn through 


s00n 


ctore charging t undet \s 


s the fue 1 \ vy, that is 
1 mugil a sides, the 
n may be charg« | me required 
the cok » burn through varies 

vith Line draft \ foundries 
s period is | ge by the aid 

I torced dratt \ yiten times 
a deiriment to the pola lining By al 
ne the ed 1 t | with the 
ning wi ris ind therefore 


I< wil I long l \ ioss ofFr 


( c longet 

Na abs ne t umount 

t coke I “ depends 

mat! lactors a nie \ ( may be 

mention densit ind heigh* 

res The de t ‘ke the 
"vA nay 1 t " é gen 
extends I! ae ls 24 inches 

> t \ rractical 

t te f coke 
‘ ‘ s \ tl ( he 
t t tim »! tirn 
} im of metal fr n tap 
his time u ve tror Ss to 

10 mmutes If less than 8 minutes have 
upsed the bed probably is too light and 


bed prob- 


heavy Drops of iron 


may 
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RECORD OF MIXTURE #f 26 om ‘ 
1RON use FRou_2/! 192.070 2/2 192. 
—_—_——+6rey— ee 
ar”6~C*<“‘ RL SCUCmKDDC~C (iti C CD Lbs. & Lbs. 
No, Bruna charge S$iitcoa Siiicon Man, Man. Phos Pnos. Sul. sul, 
30145 32 B3 2.48. 2.058... 58.1.1 12.....92)5.....922... cH 1384... 
42136 XXX _ 250 2,07 5.175___.70 1.75 .206 515 .035 .0875_ 
F Mang. _ = oo. _ 70 1.40 
PURCHASE SCRAP_417 2,00 8,34 4.50 2,085 .70 2.919 .100 .417 
DOMESTIC SCRAP_250 2.00 5.00 _.50 1.250 .75_ 1.875.170 ~.250 
ToTaL pounns_ 1000 20.575 6.965 6.232 -T72E 
6S & .9%32 77OR 
GROSS ELEMENTS ___ 20.573 ___ 6.965 232 eT725— 
LOSS BY OXIDATION - . , a 
5° 1.029 105 69€ 
427 
SULPHUR CAIN (Me'tirg ratic to ! 30% gain from Coke equals--.----+- -++---000---+---- 
NET ELEM:wTS 1.95 19.544 63 6.269 62 6.232 .12 1.2003 
Ss - - les + ae 
ANALYSIS DESIRED = ,_9_ 5 ie oat i 7 
RETURNS FROM CHEMIST ON TeST BARS 
Cate Heat 7% 1 t Z Dete Meat 54 4 yA 5 A 
cast. io. s Mar, P 9 Sul cast No. $il Maa. Phos. sul. 
' 22 2,04 151 .579 «121 13. 33 2.14 «1.55 = .498)—-. 103 
? 23 1.97 .74 591 .108 14 34 2.02 .45 517 104 
3 24 2.13 .68 606 .135 15 36 2.035 45 564 125 
5 25 2.05 .60 550 .118 17 ST 2.98 41 -61C 113 
6 26 2.17 .66 561 .106 18 38 2.07 563 20 
7 2R 2.04 62 595 .0935 
8 29 1.99 8 55? .997 WVixture changed due to mang,runni 
( 30 2.21 057 544 096 
10 31 2.04 »56 2ptt .120 low.Se-s mix # 27 
12 32 2.06 62 521 .108 
FIG. 5—THIS SHEET SHOWS THE FORM OF MIXTURE SHEET USED AND THE 
METHOD OF CALCULATION EMPLOYED 
appear at the tap hole from 3 to 4 min- charge is to time the melting lt the 
utes after the blast as put on umount of metal melted during a given 
The amount of coke between charges period of time gradually decreases as 
should he sufficient to make a layer the melting continues, the coke charg 
4 to 6 inches deep After the heat may be reduced with safety. This is 
has been taken off the region of highest because the cupola becomes thoroughly 
temperature will be indicated on the heated after a while and more heat units 
cupola wall by scored lining lf this wre available for melting the iron than 
scored section is from 4 to 6 inches n the earlier charges The amount 
wide, the proportion of ron ind coke I such aucivions on Ss lye tound by 
charged dis about correct. However, tf experiment 
over 6 inches in width 
1 f Production 
‘ sary, lf upon ch t 
co the next heat shows th Under t reading 5 summarized 
ing to have moved upthe cupola lining, the total ir divisible into iron that 
the col harge is too large; whereas if s poured j the molds and iron that 
it has moved down it is too light and | rious asons d rot reach the 
later cha to corr this should molds Phe ter msists of such iron 
made \ ctical way to determine is iv be too ld to pour into molds 
the amount « coke to be used, is to ind is poured into pis eds used to 
’ i i 
make a brick circle on the floor the heat the ladles and poured into shop 
diameter of the lining of the cupola and rigging, reclaimed iron from the slag 
from four ») six dnches in heig and cupola drop and the cupola loss. 
Fill this with dry coke and weigh the Iron poured into the molds is divided 
ymount The charges of iron may be mto_ production castings, gates, and 
made about ten times as heavy as asprues Inspection of the product is 
the charge of coke. divided in two phases; floor inspection 
Another means for checking the coke and inspection after cleaning. After the 
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molds have been dumped and the cast- 
ings taken from the sand, the gates and 
sprue are knocked off, or cut off. The 


castings also are given an initial in- 
spection for apparent defects such as 
cold shuts, blows etc. The castings 
then are delivered to the cleaners and 


This 


castings 


afterward inspected a second time. 
imispection removes all 
the first 


as 


defective 

wit 
de 

accepted 


this 


not caught in 
the exception of such 
after 

then 


inspection 
may show 
The 


weighed 


fects machining. 


castings and 
weight 


A line 


ings such 


are 
is entered in the space provided 
also iis provided for special cast 
blocks 


he rejected castings then are weighed 


as die etc. 


and the weights recorded on the report 
All gates and sprue are milled befor: 
weighing. This not only provides an 
accurate weight of the iron but pro 
duces cleaner iron Incidentally, scra 
heavy with rust ark dirt is milled be 
fore charging and it is believed that 
better iron is the result. Figures for 


cupola loss are obtained by subtracting 
the total weight of all known quantities 
the The 


then is 


from total iron charged. per 


centage of each item heured 


and set down in the column provided 


Re Heat 


tpitulation of 


The total material charged including 


Cc ke The 


melting ratio is the quotient obtained by 


is brought down 4n_ tons. 


(ividing the tons of melting charged by 


the toms of c ke 


charged Che melting 
ratio varies with the tonnage melted 
One foundry may pour only 4 or 5 tons 
in a heat, using a 40-inch cupola, while 
in another foundry as high as 50 or 60 


tons may be poured from the same siz 
cupola in one continuous heat. Eac 
of these foundries may have the same 
class of fuel and iron yet the melting 
ratio may be widely different Obvi 
yusly it requires the same bed in eac 
instance and assuming that the same 
mou is used between charges « 
t the ratro in the second case will 
than in the first Say the be 
s 1000 pounds of coke and _ that 
200 pounds are charged under each 2000 
1d charge of tron. The first foundry 


will pour 10,000 pounds of iron and con 


sume 1800 pounds of coke giving 
melting ratio of 1 to 5.5 wherea 
th second foundry will pour 100 
WOO pounds of iron consuming 10 
800 pounds of coke giving a_ melting 
t of 1 to 92 This difference 
t itio is due to the fact that it re 

res just as much coke on the be 
to heat up the cupola for melting one 
mn of iron as it would in case a hea 
f fifty tons were to be poured. Th 
ron should be hot regardless of ratios 
If not, bunged ladles and cupola wil 
result 

\pproximately 30,000 cubic feet of 
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free air are required per ton of iron 
melted and the pressure varies from 8 
to 16 ounces per square inch. The writer 
installed a set of continuous tuyeres 
in a cupola about a year ago and the 
cupola is giving good satisfaction with 
1 blast pressure of from 8 to 9 ounces 
per square inch. It is mot good practice 
to try to increase the melting ratio by 
in increase in the blast pressure as this 


raises the melting zone, causing the 
harge to melt below this point. On 
the other hand, lowering the blast, 


lowers the melting zone, and the charge 
above the zone. The 
the melting zone definitely 
letermined for the size of cupola and 
i blast the 
nost efficient 
in the cupola is 
sustion takes place, or in other words, 
the 
uustion is carbon dioxide gas. 
nch cupola this point is about 19 inches 
above the The entering air 
-ombines with the carbon of the fuel and 


melts location of 


should be 
used will give 
The hottest point 
com- 


pressure 





results. 
where complete 


product of 
In a 30- 


the point where com- 


tuyeres. 


it the point referred to forms carbon di- 
but upon through 
the incandescent carbon is 
icked up, changing the gas imto carbon 
gas. This visible in 
the upper part of the 
dioxide 


»xide, passmg up 


fuel, more 
monoxide gas is 
where it 
carbon above the last 
charge and represents heat. To 
burn 1 pound of carbon to carbon mon- 
4400 heat units liberated but 
when this same carbon is burned ‘o 
arbon dioxide 14,500 heat units are lib- 
The blast valuable 
lata and often presents aclue to inefficient 
peration. For this I have in- 
isted that the average blast pressure of 


cupola 
urns to 
waste 


xide are 


rated. pressure is 


reason 


he theat be recorded on the cupola re- 
ort. Repairs is another item of im 
ortance in securing maximum economy 
performance and is the 
I cannot 


report 


n the cupola 
nost difficult data to obtain. 
wy that this part of the 
vorked out satisfactorily so far. However, 
that this data would 
resent some interesting information. 
Among the repairs that should be re- 
breast, new 
tuyeres 


has 


believe in time 


rted, are building of the 
the 
around 
viring fixing up from 
reparatory to taking off a heat. 


hning, 
the cupola 
time to 


nings, repairs to 


Anything re- 


time 


Vata 


Apply th 


consideration is 
the data obtained 
report. Many times 
is “he stumbling 
would 


The final point of 
e method of 
the cupola 
utilization of 


ck, and data 


using 
rom 
data 


that otherwise 


of value often is cast aside for the 
eed of some presentable form in which 
t might be worked up to advantage. 
lhe presentation should be comprehen- 
a comparative basis 


ve and on The 
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accompanying charts show the data col- 


lected on the cupola report, charted in 


such manner that the performance 
may be studied and results noted at a 
glance. 

The chart shown in Fig. 2 shows the 
melting rate curves for two months ob- 
tained from a number 4 Whiting cupola 
limed to 32 inches, operated with an air 
pressure of 9% ounces while the chart 
Fig. 1, shows the melting ratio for ‘his 
same period in the The 
lower curve on this chart tonnage 
Note that the curves 
parallel. Chart 3 shows an 
analysis of production for one month 
identical with the first section of ‘he 
preceding charts. the vertical 
lines represent one heat and the hori 
zonal lines represent percentages. 

By means of the cupola report analysis 
charted on cross section paper, the per- 
formance may be checked carefully and 
rapidly. Changes may be made here and 
there based on past performance and 
tending to imecrease the general efficiency. 
the Nat t 
writer has kept for the past two years 
and so far I have failed to find them a 
burden. They have 


same cupola. 
is the 
run 


melted. two 


nearly 


Each of 


These are type of records that th 


proven of great as- 
sistance in reducing the i 


cost OT proau 


that 


tion in the foundry. It is possible 
these records may be of assistance io 
others responsible for efficiency in the 


foundry or at least suggest some better 
method of reaching the desired result. 


Making Malleable 
Castings-—II 


(Concluded from page 626) 
Many are troubled owing to their in- 
ability to obtain a sand sufficiently free 
from fusion of 
the sand to the surface of the castings 


bases to avoid the 


so tightly that cleaning is made diffi- 


cult. It is interesting to note that in 
cases of this kind in which, in spite 
of drastic tumbling, a crust of sand 


particularly at fillets or 
that a 
the cutting torch will speedily remove 
the 
of expansion of 


still adheres, 


recesses, short application of 


difference in the 


the 


it, owing to rate 


crust and the 
iron. 
the following is 


Regarding losses 


representative. In general automobile 
the hard and 
will approximate 15 and 4 per cent re- 
While the 
inspection is 
that 
inconsequential, 


work soft-iron losses 


spectively. latter may 


high, extremely 
rigid the 


straightening 


seem 


and losses result from 


are not 
the pur- 
high as 2 
say that 20 
poured are 


another. In 


while defectives returned by 
chaser will 
per cent. It is 
per cent of the castings 
rejected at stage or 
the case of railway work the losses are 


often run as 


safe to 


one 
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not as heavy, and will not exceed a to- 
tal of about 9 per cent, and while the 
inspection to which these castings 
are subjected also is rigid it is not so 
the the other. 
work average loss 


case of 


the 


exacting as in 
In agricultural 


will approximate 5 per cent. In ad- 
dition to the foregoing it is well to 
estimate that the loss due to grind- 


ing will prove to be about 1 per cent. 


Expresses Appreciation 
To Tue EDprrors, 

Will you kindly thank, through your 
paper, all the members of the American — 


Foundrymen’s Association for their 
friendly welcome in Rochester and else- 
where. 

If the foundrymen or foundry ware 


wish to obtain any information 
regarding the possibilities of business in 


dealers 


Europe, they may write to me, and | 
shall be very glad to advise them. 
Very truly yours 
M. Remy, 
Ateliers et Fonderies, Herstal, Belgium 


Mining Center 
in Illinois 
geographical metal 
mining of the United States is in east- 
ern Nebraska, about 20 miles west of 
York, the bureau of 
termined. The 
been that Arizona, Montana or 
is the center, but the iron ore 
of Michigan, Minnesota and Wiscon- 
the Mississippi Valley 
zinc mines pull the point 
ward, the bureau points out. For the 
coal mining industry the geographic 
center is 30 miles northeast of Chilli- 
cothe, O., and the entire mining 
and quarrying industry of the United 
States about 10 miles south of Spring- 
field, Ill. 


Metal 


The center of 


has de- 


belief 


mines 

has 
Idaho 
mines 


common 


sin and lead 


and east- 


for 


Issues Foundry Data 

140 Liberty 
published a 
Facts” writ- 
foundrymen. 
deal 


simple 


Debevoise-Anderson Co., 
street, New York, has 
booklet entitled “Foundry 
ten to be of 
This booklet 
of interest stated in a 
Brief 


service ot 


contains a_ great 


concise 


manner articles are given on 


the reactions of carbon, silicon, phos- 


phorus, manganese, and sulphur, in 
There also are several pages 
taken up with “helpful hints” on prac- 


tical foundry problems and various tables 


castings. 


containing information. 





Improvements in the process of lique- 
fying air and then off the 
nitrogen and retaining the oxygen en- 
able the latter to be produced so cheaply 
that it offers great possibilities in metal- 
lurgical processes. 


distilling 





Bronze Casting in the Orien 


Differing Slightly in Detail but with the Same General Features, Castings 
and Their Methods of Production Have Remained Prac- 
tically Unchanged for Over 3000 Years 


BY PAT DWYER 


Chinese history the art of incense burners, etc Adoption of fads and fancies, 


CCORDING to 





founding in metals first was practiced in that 

country in the dynasty of Hia, or approximate 

ly 2200 B. ¢ 

stretch of 4000 years, the manner in which the country 
was self-isolated from the remainder of the world dur 
that time, the comparatively 
vy, habits and customs 
outside nations even today, the dif- 
translation of a 


Considering the long mtervening 


ing the greater part of 
meager knowledge of its history, 
possessed by 


incident to 


ficulties and mistakes 


language with over 3000 written characters and 
with 5000 varieties; it is impossible to deter- ’ 
mine where history merges into tradi 

tion, legend and_ fable \ccepting * 
evidence submitted by eminent 


scholars it appears that 
Yu who flourished dur- 
lynasty, had nine 


oriental 


— 
‘ 


a rulet 
ing the Hia 
Dings or 
bronze, 

representations of = ° 
map of 


A 
immense sacrificial é 
vessels, cast in bearing on . 
thei 
birds and animals and a scale 
the country illustrating the manner 
in which he had controlled and di 


flood which at 


one time threatened to destroy all 


I his, ( 


outer surface 


rected an immense 


living creatures course, 
has reference to the Chinese version 
familiar 


of a story, or tradition, 


in one shape or another among all 


savage. 


races of men, civilized and 
| on the 


lhe \rvan eCTSI10O1 1 base 
story of Noah as it is presented in 
the Book of Genes Dings made in 
recent) years average 5 or 6 feet in 


height Lhey are hollow On the inside 
with two 
\lthough no di 


Dings made 


and are provided on the outside 
i] +] 

handles and three legs 

mensions are available, the nine 

nmense size fo 


by Yu must have been of at 


according to. tradition they verghed what = is 
eq lent to 40,000 pounds ea and all the 
bronze in the country was collected and melted to 
pour them \ttempt to verity the date on whicl 


bronze castings first were made mm China woul 
serve no usetul purpose, but from even the mos 
supe evidence apparent that the 

art was ki n and practiced many 

centuri I mens, un 

doub \ turres old, some 

ot emo. ed, antedatn 

the Christi era llare 

extant in the shape of 

cooking utensils, wea 

pons, agricultural im- 


plements, 


struments, 


musical in FIG 
bells, 


SL1¢ KS, 


REPRODUCTION OI] 
rHE T’ANG DYNASTY 
KROFUKUYI 


temple 


mirrors, candle 
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A BRONZE GONG MADE DURING 
THE ORIGINAL IS IN THE and 


MONASTERY, 


changes and imnovations never have appealed to the 
Their minds work in. slow, accustomed 
nothing in common with the hectic 


(hinese 
grooves and have 
occidental mind, forever seeking change and variety in 
clothes, food, entertainment, manufacturing 
and methods of transportation. The ways of their an- 
cestors are good enough for them and they see no 
reason for departing therefrom. However, although 
there is no record of swift and startling changes, ori- 
ental scholars have discovered that the huge blanket 

of inertia has billowed occasionally. Not abruptly, 
but mildly and gently the undulation has 
started probably at the beginning of 
one of the 50 dynasties into which 
the history of 1 


pri cesses 


1¢ country 


divided, it has flowed along stead 
ily and smoothly for from 100 t 
500 vears and then silently and 
without a rolled in an 


1 


been dissipated on the long shelving b 


struggle has 
eacl 
ot an incoming dynasty that offered no 
resistance Thus, it has 
that while the methods of the 
metal worker have remained 


for at least 25 centuries. and whil 


been found 
hinest 


( 
the sam 


he has confined his efforts to pro 
ducing articles of the same size and 


during that time. neverthe 


less he has varied some of the minor 


details occasionally hese details 


though 


apparently shght and i 


significant are sufficient to fx the 


date of the manufacture of the article 


within certain definite limits, these 


dates corresponding with the inceptior 


and fall of one dynasty. For instance 
one period all the 


hgures and characters 


designed f ornamentation on an = articlk 


were depressed below the surface while at another 


period the same figures and characters wer 
shown relief above the surface The Bureau 
f Leconon Information, Pekin, Republi 
Y Chi quotes Professor Chet lel 
Yue B.S., Soochow university. 1 
the ettect at ( hinese CODDET 
nN S still n using § tie nie r 
] | ; ] ] ] ; 
and mplements handed dow1 
} 
ounti genera 1S SDeECAKII oO ot 
1 t] e ¢ ) = 
vy (WKiangsi he I 
fi SSO 1 quoteq 1117 





rectangular In shape 
built of bricks l 
NARA, JAPAN feet 


square Crucibles 


29 
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FIG, 2 EXAMPLES OF TAPANESE SWORD GUARDS MADE ABOUT THE MIDDLE OF THE 19TH CENTURY 
vert buried i! a coal fire in The crucibles were not covered and ly another shop — visited white coy 
the 2-toot wide space between no chimney was provided to carry per was manutactured from red cop 
the sicle walls ind filled with awav the fumes. or to induce a draft per, zinc and nickel, melted in a small 
scraps of what is known locally as through the fuel. After the metal was circular furnace built of brick and 
vellow copper, derived from vessels melted the crucibles were lifted out clay covered with a thin sheet of iron. 
that had outlived th usefulness. A of the furnace with long iron tongs and The furnace was about 2 feet high, 
hand bellows, made of a special clay, the contents poured into clay molds outside diameter 18 inches, inside diam- 
dirty white in color, attached to one which produced rectangular slabs of eter 10 inches \ set of firebars about 
side of the furnace was employed to metal about 12 x 12 inches, 1 inch 1 foot from the bottom supported the 
furnish a blast to accelerate the melt- thick. These slabs afterward were iuel. The space below the bars served 
ing The whole outfit in effect con- hammered down into thin sheets and for an ashpit, access to which was had 


formed to the ordinary blacksmiths fire. 





made up into various forms as desired. 


through a small hole in one side of the 
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wall. Blast from a hand bellows was second smaller hole above the ashpit up with clay while the furnace was 
introduced under the grate through a door. The lower hole was banked in operation. The best grade of alloy 
is made up by melting 2 catties of 
copper, 1 catty zinc and 1 catty nickel. 
For an inferior grade the same propor- 


tion of copper and nickel is used but 





the zinc content is increased to 1% 
catties. The weight of a catty varies 
to some extent here and there in far 
eastern countries, but by the terms 
of a treaty adopted at the time China 
was recognized as a_ republic, the 
weight was established at 1 1/3 pounds 
At the present time scrap copper and 
zinc are used almost exclusively, part- 
ly on account of the price and partly 
on account of the scarcity of new 
metals. Before the outbreak of the 
European war, most of the nickel was 
imported from Austria, since that source 
of supply has been cut off, Japanese 
nickel has been employed extensive 
ly. 

“The pink crucible, 6 inches high, 5 
inches in diameter, 3/10-inch thick, with 





a slightly rounded bottom and _ with 
a capacity of 6 catties, (9 pounds,) 
was made of Nieshen clay and buried 
in a fire of anthracite coal from Honan 
The copper and nickel were charged 
first and melted. Then the crucible 
was lifted out of the fire and the zinc 
was added. Before lifting the crucible 








from the fire, one of the workmen 





stirred the contents with an iron rod to 
insure a homogeneous mixture The 
contents of the crucible were poured 
into a small ingot mold and the block 
of metal thus secured was removed 
after it had cooled, either to be sold 
in that shape or to be worked down 
into other forms on the premises 
The crucible was returned to the fir 
and recharged. Each melting occupied 


approximately 1 hour.” 
Literature Is Vague 


It will be noted the professor does 
not refer to foundry melting Pub- 
lished literature on either ancient or 
modern Chinese bronze art work is de- 
lightfully vague from a foundry 
standpoint. The accompanying illustra- 
tions are from photographs loaned by 
the Cleveland Museum of Art where 
the originals are on exhibition in the 
Oriental section Some of these cast 
ings are owned by the museum and 
others form part of the collection 
Worcester R. Warner, Cleveland, sci 
entist, engineer, manufacturer of sci 
entific and precision tools and _ in- 
struments and in his spare time, stu- 
lent of oriental art 

The bronze gong shown in Fig. 1 
Ss a reproduction of an original made 
during the T’ang Dynasty and at pres 











ent in Kofukuyi Monastery, Nara, Jap- 








FIG. 3—THIS BELL WHICH STANDS ABOUT 3 FEET HIGH WAS CAST NOT LATER @"- It is remarkable not only for the 


THAN THE MIDDLE OF THE STH CENTURY A. D.—THE ORNAMENTAL beauty and symmetry of design but 
DESIGN IS ALL IN RELIEF the imtricate detail of ornamentation 
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ws 
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were unknown to the ancients In 
many cases they formed their mold di- . 
rectly from the model and in other 
cases a great deal of the ornamental 
work was done by stamping a design 





Or a.repetition of a design on to the 
| face of the mold after it had been 

removed from a plain pattern. The 
| casting apparently is all of one piece 
| It is possible it may have been cast 
in several sections and afterward brazed 





together, but if so the jointing has 
been done so skilfully as to defy de- 
tection. Further, the casting is only a 
hell, a fact easily determined by rap 


| ping on the outside or by trying the 





weight and yet no openings are visible - 
pe such insurance clause in his contract 
could have been cleaned out Che He 


any place through which the core sand 


2 built up his clay core approximately 
lost wa. yrocess 18s employed extensively , 
t proc pio} - to the size and shape of the desired 


throughout China and Japan and though casting. Upon this foundation he laid 


+ (re is 7 lefinite at 7 ter. ° . 
there is no definite method of dete a thin coating of wax molded and 


; ‘ ; 
whe + < in ice’ , ; 
mining when it first was introduced shaped under his skilful fingers into 


a 7 + > s~haract " . 
or Prac ticed, the character ol some a representation of what he wanted 


of the ancient castings leaves no doubt ,, perpetuate in met Dit 
that they were produced in that man- dynasty, as previously mentioned, it 
ner was customary for the artist to super 


In the modern method of applying impose ornamental figures and chara 
the lost wax process to the production ters on the surface of the wax pattern 


of castings, a master mold first is made and as a result the metal reproduction 
in plaster of Paris This precaution carried these various figures and char 
is observed for two reasons, first, if acters in relief. At another period the 
anything should go wrong with the artist stamped or carved his figures and 
casting process, the plaster reserve characters on the wax surface and the 





mold would eliminate the necessity of casting made from this pattern showed 
reflects credit on the artist who made building up another expensive model: the design below the surrounding sur 


the model and the workman who trans- second, frequently more than one cast face Many of the depressions pro 
lated it into enduring bronze In all ing is ordered from a designated model duced in this manner afterward served 
probability one man carried the work and the plaster mold may be em to hold inlay made of gold or other 
through from the conception of the de- ployed to make as many wax impres- material 

sign to the final polishing of the cast sions as required. After the wax model was finished the 
ing. Vlaster of l’aris and gelatin molds The Oriental metal worker had no artist painted it with a thin clay 


























FIG. 4—IN THE UPPER LEFT HAND CORNER OF THE PAGE, FIGS. 5 AND 6 BELOW AND FIG. 7 IN THE UPPER RIGHT HAND 
CORNER ARE BRONZE MIRRORS HIGHLY POLISHED ON ONE SIDE AND BEARING ELABORATE RELIEF DESIGNS 
ON THE OTHER SIDE--EACH MIRROR IS PROVIDED WITH A SILKEN CORD AND TASSEI 
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taken 
modern 


may have been apart and fin- 


ished as in practice. It is 
apparent that the*‘simple design shown 
the 
of the mold and naturally would show 
The 
position in which the mold was poured 


The logi 


might have been scratched in face 


in relief on the finished casting. 
supposition. 


] 
aisSO 1s 


open to 


cal way, according to a modern view 
point would be to cast it in the posi 
tion shown in the _ illustration The 
body of sand forming the interior 


would support itself and there would 


be no danger of a cut through at any 


point The metal thickness is onh 
‘g-inch and it is apparent that the least 
move of the core would spell disaster 
However, the two small square holes 
near the ctown of the bell would seem 
to indicate that the casting was poured 
horizontally, the small body of sand in 
these holes serving to support one end 
or the main core. The other end. of 
course, would be supported in a core 








j 
FURTHER EXAMPLES OF JAPANESE SWORD GUARDS, ALSO SHOWN IN 
FIGS, AND 
wash, this was followed by several fifth century A. D It will be noted 
coats of increasingly stiffer mud, or that all the ornamental design is in re- 
loam, and when he was satisfied that lief It is possible that the pattern 
the wall of the mold was strong may have carried this design: but there 
enough, he either placed it in an oven is also the possibility that a plain 
or built a fire inside the core, depend- pattern was employed and the mold 
ing on the size of the mold. The mold 
was heated to a point that expelled 
the last particle of wax and then was 
buried in a pit and rammed up solid 


ly all around with sand to withstand the 
pressure of the metal employed to fill 
the cavity left in the mold when the 


drained out If any reason the 


operation was nota 


Wak 


casting success the 


entire job was a_ total loss. The 
artist had to start at the beginning 
and prepare all three parts, core, 
pattern and mold, over again. 

he Chinese sacrificial vessel shown 
in Fig 11, was made during the 
Chou Dynasty 1122-221 B. C. It stands 
about 2 feet high, the metal thick 
ness which is remarkably uniform 
throughout, is inch In its orig 
inal Stat it was provided th a 
ld or cover Owing to its extreme 
ige the ornamental design, extending 


exterior surface, 
the 


reduce d 


completely over the 


is rather faint and photographic 


1 


reduction has further its leg 


b ess, but sufficient is discernible 
show that the design is sunk into the 
met and therefore the pattern must 
hav irried the design in a_ similar 
manne It scarcely is probable that 
the was plain and the molder 
or at ttached the ornamentation in 
reliet to the ice of the mold 
The hy s might be advanced that 
1 complet ttern is employed with 
the Nr" res ved o1 the four sides 
This would involve splitting the pattern 
diago1 \ ine e em] yment of ac 
irately tting isks and considering 
the tac that curate fitting flasks 
ire vet ul wn uantity in the 
(Orient, it is extt ly improbable that 
the wel in exist ce 3000 years ago 
The bronze bell about 3 feet high 
show! Il Fig ) clearly Is OT anothe r 
dynast \s a matter of fact it is 
redited to a period not later than the 














BRONZE SA 
DYNASTY 
VESSEL Is 
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DEPRESSED 
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VESSEL ABOUT FEET HIGH MADE DURING THE 
( THE DESIGN ON THE SURFACE OF THIS 
AND IN SOME PLACES BEARS EVIDENCE 

HAVING BEEN INLAID 
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FIG rHESE SWORD GUARDS ARE PERFECTLY FLAT AND PLAIN ON ONE SIDE 
AND POSSIBLY MAY HAVE BEEN CAST IN OPEN SAND MOLDS OR 
UNDER SOME FORM OF PERMANENT COPE 


full size of the opening at the 


the bell 


print the 


mouth of 


[he Japanese mirrors shown in Figs 
+ 5, 6 and 7 were made between the 
10th and the 17th centuries A.D. Thus 
Fig. 6 is credited to the Fujiwara Peri- 
d 900-1200; Fig. 4, to the Ashikaga 
Period, 1400-1600; Fig. 7, to the Kama- 
kura Period, 1200-1400 and Fig. 5 to 
the Ashikaga Period, 1400-1600. The 
front of these mirrors is_ highly 


polished and the back as shown in the 


illustration is covered with beautiful 


nd symmetrical designs in relief. In 
addition each mirror is provided with a 


silken 
The 


cord and tassel 


Japanese sword guards shown 


637 


in Fig. 2, andalso in Figs. 8, 10 and 11, 


are fatrly modern, dating from about 
the middle of the 19th century. Three 
bear the maker’s name, but the others 
carry no _ identifying marks of that 
character. The designs shown in many 
instances evince a high degree of 
artistic and technical skill The out 
lines are as sharp and distinct as 

they had been formed in a di One 
side of each casting is perfectly flat 
and plain and would seem to indicate 
that the metal was poured into open 
sand molds Che  characteristically 


rounded edge of the open sand casting 


is not present, but that is probably 


‘ ’ 
that the metal 


fluid 


the tact 


Was 


excec ding y 
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How and Why in Brass Founding 


By Charles Vickers 








Natural Draft Furnaces 
for Monel Metal 


some monel metal castings 
should like to 
type furnace is best adapted to 
We have contemplated melt 


metal im a 


and know what 


melting 
the charge. 


ing the crucible in a coke 


fired pit ' 
nection to our cupola blast pipe and dis- 


furnace. By attaching a con- 


charging air under the furnace we expect 

secure the necessary temperature to 
melt the metal. Do you think the idea 1s 
feasibl The castings will weigh from 
75 to pounds cach and we shall ap- 


400 
regard to 


Preciate any suggestions m 
melting, molding and casting. To what 
temperature would metal in the cruc 
le have to be raised 

\ good type of turnace for melt- 
ing any metal having a melting point 
ibove that of copper is an oil-fired or 
gas-fired furnace The temperature in 


can be 


quickly 


one of these furnaces 


and 


kept 
an indefinite peri 


built up to requirements 


without fluctuation for 
od. This is an important point to remem 


ber because fluctuation in temperature re- 


tards the melting. Wrought iron has 
been melted in and cast from coke fired 
furnaces, therefore monel metal also can 


be melted in such furnaces. However, 
not only is special skill required to op 
erate a furnace of the character, but the 


and arduous, unnecessarily 
difficult to get 


The melting point of monel 


work jis hot 


so, and it is men to con 


tinue at it 


metal is 2483 degrees Fahr. and of 
course it must be considerably hotter 
than that to pour castings. The tem- 
perature of steel, rising in a mold is ap- 
proximately 2620 degrees Fahr. or 137 
degrees above the melting point of monel 
metal From this it is apparent that 
the pouring temperatures of the two 
metals is almost alike. It has been dem- 
onstrated that a fired furnace only can 
be expected to melt ibout 100 p vunds 


of low carbon steel, therefore a similar 


there 


result may be expected in the case of 


monel metal and a number of furnaces 


would be required to supply metal to 


pour a 400-pound casting. 

A natural-draft furnace with a good 
draft is preterable to one with a blast 
ior melting refractory metals with coke 
his is contrary to what one would 
expect and is due to the fact that a 
limited amount of fuel is available in 
the furnace. The blast driven furnac« 
reaches the end of its resources in heat 


production before the metal is melted. 


The addition of fresh fuel chills the 
metal and the process starts over again 
with only a slight gain from previous 
work. On account of this feature and 
also due to the fact that the blast 
chills the bottom of the pot blast driven 
furnaces have not been a success in melt 
ing steel and in our opinion the same 


conditions obtain in melting monel metal. 

With a suitable natural draft furnace 
the following procedure will produce metal 
fit to pour. Place a base about 8 inches 
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high on the center of the grate. Cover 
the base with a layer of coke dust and 
on this stand the charged crucible, fitted 
with a cover having a 2-inch hole in 
the top through which to view the metal. 
Light the fire around base and crucible 


and let it burn until the crucible is well 


heated; now place a half brick over the 
hole in the cover, then bury the crucible 


in coke and close the furnace. After 
a time open the furnace and punch 
down the top coke around the sides of 


the crucible cover the crucible with fresh 


coke and continue until the metal 1s 
melted and hot enough to pour. This 
point may be determined by inspection 


through the hole in the cover. 


Face the molds with a compound made 


up of silica sand and China clay wet 
down with molasses water. The molds 
are dried. One of the monel metal 


founder's principal troubles is caused by 


due to monel metal 


the 


cracked castings 


contracting ™%4-inch to foot. 


Rollinz Mill Brasses 


We should like to obtain a formula 
for bronse bearings for rolling mill 
brasses. 

The following formula ts used ex- 


tensively for roll bearings 


Pounds 


Ce ypper 79.75 
Tin 10.00 
en Soeceewen 10.00 
Phosphor copper ......-csccceess 0.25 


Melt the under charcoal and 


when quite liquid add the phosphor cop- 
stir well and the tin and lead. 


copper 
per, add 


Avoid Shrinkage Trouble 
in a Bronze Roller 


We are making a bronze roller weigh 
The casting com 
Where would 


ing about 500 pounds 
shrunken and spongy. 
it be gated? 


will 


snoggest 
The 


be porous if it 


shrink n 
fed by th 


casting neither 
is properly 
suitable riser. The 


ise of a best place 


length of 


gate it is midway on the 


cylindrical body The gate should 
oval in shape, the oval being set verti 
and half im the cope ard half 
in the drag of the mold at the joint 
M the mold dry sand, and paint 
it th plumba; mixed with molasses 
wat Mix the facing to make a mold 
like ore wher lried and blacked 
then cabbing wil! occur \s we un 
dersta t there is a t a 4-inch thick 
ness ¢ netal surré ng the cor 
therefor he latter n be protect 
by rubl on a paste of plumbag 
mixed to msistem of a dough 
with strong molasses water Use th 
fingers to apply this coat and dry the 
core afterward When poured, both 
core and mold must be warm, ever 
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The gate should connect to the root of 
a 3-inch riser and build it up several 
inches higher than the top of the mold, 
using bushings, or dried head cores. 
Pour down a sprue 1% inches diameter, 
is connected to the riser. When 
the mold is filled to the level of the 
top of the sprue, which will be the top 
of the flask, cover it over with damp 
molding sand, and bed on a weight, then 
slowly fill up the riser bushing with 
hot metal. This will feed shrinkage 
and the casting will come sound. The 


which 


mold must be well secured by clamps; 
the core must be strongly rodded so 
it will not spring, and the mold and 


core thoroughly protected with plumbago 


Controlling Shrinkage in 
Aluminum 


We are making castings 
dloy 8&9 per cent copper and Il per cent 
aluminum. The castings somewhat re- 
semble a bolt with a heavy head and we 
find, as in the sample sent forward for 
inspection, that a shrink hole develops 
at the junction of the head and stem. 
We are gating the casting at the small 
end and will appreciate any information 
that will help us to produce solid cast 
ings. 

The 
placing a shrink ball on the heavy part 
This ball should be about 


twice as heavy as the head it is destined 


from an 


shrinkage can be controlled by 


of the casting. 


to feed and should be wholly in the cope. 
Turn up cone shaped pieces of wood to 
the 


cope 


attach them to 
the 


serve as feeders and 
heads by round gates half in 
the An 
would be to turn 
attach the 
heavy gate 


alternative 
the 
gate to the 


half in drag. 


method 


and 
pattern 


end for end and 


heavy section. A extending 


in the cope above the highest point of 


the pattern would serve for both runner 
and feeder. 

The discoloration of the skin indicates 
that some flux is used or that phosphor 


copper is added. On agcount of its high 


pouring temperature aluminum bronze is 


ery active chemically and there are few 


ibstances used as fluxes which it will 

decompose and produce gases which 

turn are absorbed by the metal and 
result in porous castings. Phosphorus 
should not be used in any shape. If it is 
des ble to deoxidize the copper before 
addi the minum, use manganese 
cop] or iron in the form of tinplat 


Sand Blast for Cleaning 
Brass Castings 


We are makina rass 


castings for 
PIIMNE bplies weighing all the way from 
- to pounds cach; also a few pump 
7H ell § md so tar % y j / 
sfu ¢ | hand uSsUDD 1 wD hruch 

i j a tj " , ] 
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would like to know 
of doing this work, 
ence to the tumbling barrel method. 

The tumbling barrel method is 
for cleaning small brass castings, but a 
casting of 80 pounds would be too heavy 
for a tumbling barrel running in water 
and suitable for small castings. If the 
large castings number it 
would pay to install a tumbling barrel 
that is supplied and an 
arrangement underneath for draining off 
the water without carrying away the fine 
brass particles. Such a 
wooden lining and 


of a good method 
with special refer- 


good 


are few in 


with water 


barrel has a 


is nearly filled with 


castings, then the skimmings from the 
hearth, and the scrap brass sweepings 
of a dirty nature. After the barrel has 


been run for an hour or more the cast- 
will be 
the 
packed, the castings will not be battered 


ings clean and polished, and 


when barrel has been properly 

If the large castings predominate, the 
best way of cleaning them is by the sand- 
blast. If 


available 


air under pressure is not 


and the machinery to produce 
the same would have to be installed, the 
cost of the sandblast that 
of the tumbling sandblast 
will clean castings of 


the tumbling 


might exceed 
The 


size, 


barrel. 
any whereas 
limited to small 


Iron castings of 


barrel is 
castings. comparatively 


large size are 


the 


cleaned by tumbling, but 
the effort 
to clean large castings by tumbler would 


be likely to result in battered castings 


in case of softer brass, 


Remelting Lead Plates 
from Batteries 


He rerun a good many battery platcs 
in a blast and 


Jurnace, are gettting an 
average of 75 per cent of the metal 
content. We would like to know which 


is best for this material, a blast furnace 
or a reverberatory furnace? We would al- 
so know what fluxes are used, if any 

Storage battery plates or grids con 
sist of lead, lead sulphate and lead ox- 
ide. The l 


, ; : 
lead « will be be- 
tween 40 


and 50 per cent. \ 


handle this 


ontent 


way to material is first 


to sweat out the lead in a reverbera- 


tory turnace without flux, the sulphate 
} 


and oxide being left with possibly some 


lead xidizing during this process 
This iterial is raked out of the fur 
nace, and when cool is mixed thorough 
ly w a flux composed of, glass, 26 
per nt; crushed coal, 18 per cent; 
salt, } per cent; fine iron scrap 43 
per cent. Mux the flux with an equal 
weight of tl grid filling, then melt 
at a temperature between 1000 and 
1500 degrees Fahr. A blast furnace 

best forsmelting the lead residues, 
although a= reverberatory also could 
be used. The flux and oxides and 
sulphates of lead must be intimate 











Controlling Steel Composition 


Operating Schedule for Acid Electric Furnace Is Suggested and the Elements 
Entering into the Process Are Discussed—Accurate Control of 
Product Depends on Duplication of Melting Conditions 


CCURACY of 
trol has 
some melters, 


analysis con- 
attained by 
but the ma- 
maintaining 


been 


jority are not 
consistently uniform accuracy. Melters 
agree that reasonable con- 
sistency should allow a_ leeway 
of five points over or under the 
desired content. Perhaps some would 
feel that on carbon control the range 
should not extend over three points in 
either direction. With such a standard 
set for silicon, manganese and carbon, the 
carbon show less deviation from 
the desired analysis. Fortunately car- 
bon can be controlled better than silicon 
but even the off-silicons 
are ex- 


will 


would 


or manganese, 
and off-manganeses sometimes 
pensive and a closer control is desired. 


Although much depends on the close 


observation of the heat all the way 
through from start to finish, there are 
certain suggestions which can be worked 
up into a schedule of operation. First, 
however, some general remarks are in 
order. 

In making steel many foundrymen 
change the melting practice too oijten. 
When trouble occurs with the castings 
which may. or may not be due to the 
metal, a change is thought necessary 


which possibly means a more expensive 
practice. Then 
smoothly as far as the quality of metal 


when everything goes 


and even operation are concerned, an 
effort is made to cut down on the ex- 
pense in some way. This brings fur- 
ther changes which sometimes are con- 
verted into more trouble. A change 
in practice should not be made once 
this phase has been’ carefully and 


thoughtfully adopted unless there is a 
strong reason for it. 

After fairly good results have been 
obtained for a long period, a review ot 
the original schedule will show that 
many minor points which affect the ana- 
lysis and cost of the steel have been 
neglected. Then we start over again 
to be careful. Although it is necessary 
ior the melter to depart from a_ pos- 
sible schedule of additions sometimes, 
if the conditions are made as uniform 


as possible thert should not be need for it 
often. 


The first heat from a cold furnace 

! 1 paper presented at the Rochester, 

N. Y., meeting of t American Foundrymen’s 

association, held June : 22 rhe author is 
1 the Electric Steel ¢ mS icago 


BY A. C. JONES 


often is harder to bring to the desired 


analysis than the following ones. If 
the interval between this and the for- 
mer heat is not over 3 hours, charging 
the furnace directly after pouring the 
last heat would not affect the work- 
ing of it. If the interval is greater, 
charging immediately before the power 
goes on is better, unless the atmos- 


phere of the furnace can be made non- 
oxidizing immediately and the furnace 
sealed tightly. This is difficult to ac- 
complish. Charging in advance causes con- 
siderable oxidation, particularly with ma- 
terial suchas turnings, flashings and stock 
having large surface area. The result 
is that by the time the power goes on 
there is a heavy scale on all parts of 
the charge. This gives a thin slag, the 


bath melting down low in silicon, man- 
ganese and carbon. The situation is de- 


trimental to the roof and lining, particu- 


larly with 


} furnaces of heavy power 
input where the violence of the arc 
causes considerable splashing of this 
thin slag against those parts of the fur- 
nace. If some of the heavier stock 
is charged first and the turnings, etc., 


added just before starting the heat, this 


may be compensated. 
Power Should Remain On 
Once the power is on, it should not 
be taken off until the charge is in a 


molten condition unless absolutely nec- 


essary. If there is any work to be done 
such as changing electrodes, it should be 
taken care of before starting unless only 


When 
the charge are heated to a tem- 


a minute or two will be used. 
parts ot 
perature ranging from 1500 degrees Fahr. 
to the 


tion or 


melting point, excessive oxida- 


scaling 


takes place and the slag 


becomes rich in iron oxide The condi 
tion 1s more aggravating where the fur 
nace is not kept air-tight during the 
melt down. 

The consensus of opinion is that the 
furnace should be kept’ well sealed 
This means not only a saving in time 
and energy, but helps to give a uniform 


blanket of slag on the melt down of 


each heat, all other conditions being the 
same. This is more important on fur- 
naces that melt slowly and where the 
volume of oxygen passing into the fur 
nace is greater hecause of the longer 
melting time. Not only is there a 
benefit in time, energy and control, but 
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there is an economy in electrode con- 


sumption due to oxidation. 


Another factor in analysis control is 


and 
going 
for all 


the silicon, carbon manganese con- 
the fur- 
furnaces 
plant. 
sufficient 
the 
is melted and 


the charge into 
Requirements 


worked 


tent of 
nace. 
have to be each 


The 


silicon, 


out at 
aimed to 
manganese and 
the heat 
fairly hot and the finishing of the heat 
is to start, the silicon will be about .07, 
manganese .09; and carbon about .13 per 
cent. 


writer has get 
carbon in 


charge so when 


If the nature of the charge has 
to be changed, and the silicon and carbon 
come higher on the charge average, a 
certain calculated amount of ore must be 
udded. 
sis gives a thin slag that is not so oxidiz- 
ing as to leave the bath highly saturated 
with The 


for 


Melting down to the above analy- 


oxide. residual should be as 
0.07 0.09 
ganese and 0.13 for carbon, because at this 


point the steel 


low as silicon, for man- 


starts to hang on tena- 


ciously to these elements. Therefore, if 


the proper mixture is used all of the 
heats will come close to the above ana 
lysis from which the step-up can be 
made with favorable duplication. If 


on the other hand a mixture higher in 
metalloid content is 


used, some heats on 
uccount of greater oxidation will get to 
this level while other heats being less 
oxidized will have a_ higher residual 


content and the final analysis will show 


high results. In other words, the idea 
is to melt down to a similar condition 
as is obtained in converter practice and 
then to step-up quickly to the desired 
analysis. We know that control of ana- 
lysis is less difficult in converter prac- 
tice than possibly in any other process 
except the crucible, particularly when 
the metal is blown down completely lf 


it happens to show a greater degree of 


oxidation than usual we 


culate that 


Can fre adily cal- 


not more than a certain 

number of points will have to be added 
extra. The danger of a bath with lower 
at ily sis, sav 0.03 silicon. 0.04 manganese 
nd 07 carbon, is that an unknown 
mount of oxide is dissolved in the steel 
1 writer has found that with the 
Moore-type electric furnace melting a 
3 ton heat in one hour and 20 min- 
utes, the mixture analysis to give the 


above residual content is about 0.22 silicon, 
0.63 manganese and 0.30 carbon, using 50 


per cent shop scrap and about 30 per 
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cent turnings, the remainder being torg- 


ings and shearings. The manganese is 
not considered important as it depends 
much on the actions of its partners, sili- 
con and carbon. If they are high the 
manganese will stay also. 


Let us consider each element by itself 


and look for the causes of erratic ana- 
lysis and determine how to deal with the 
conditions. In discussing these points 
the writer is adhering to the idea be- 
fore mentioned of a rather low residual 
content when the finishing of the heat is 
started 
Causes of Low Silicon 

A lower silicon than desired is due 
to an excessive amount of iron-oxide 
in melting down. An excess of iron- 
oxide may be due to too much oxygen 


over a short or long period entering into 
chamber and attacking the 
steel that time. 
vated if there is not sufficient silicon, man- 
ganese, and carbon in the charge to neu- 


this 


the melting 


during This is aggra- 


oxidizing 
having a 


tralize some of power. 


Scrap with excessive rust and 


large surface area exposed to whatever 


about will cause an in- 
oxide. A 
of the charge 
bath 


the 


oxygen may be 


crease in iron low _ silicon 
content will 


and carbon 


cause a more oxidized and slag, 


all other 
ing the 
To 


hace 


conditions in furnace be 


same. 
such a condition, the fur- 
kept as air-tight as 
all melted. 
condition of the 


both as to 


prevent 
should be pos- 


sible even after material is 
The 
kept 
physical condition. If 


the material is lighter, the 


charge should be 


uniform analysis and 


there is more rust 


and some of 
charge should be 


first heat 


content of the 
increased slightly. In 
of a cold furnace a longer time usually is 
required for melting. This heat should 
a higher silicon and carbon content 


siiicon 


the out 


have 
the others. 


If after an 


than 
been made 
slag per- 


slag 


attempt has 
to prevent it, a thin oxidizing 
the best thing to do is to 
off some of it so that less than the usual 


the the 


sists, 


amount remains on surface of 


bath. Chen add three or tour shovels of 
sand, preferably silica sand, spreading 
it well so that it will be incorporated 


More 


necessary, 


the slag. 


may be 


d quickly into 


ingredients 


n venly al 


of these 


but observation of the slag will show 
this, it becoming a little viscous when suf- 
ficient has be added and the steel is 
fairly hot. \fter the slag has been 
prepared in this manner, the bath should 
be rabbled to bring the steel in the lower 
part of the bath in contact with the 
slag. This helps particularly in quick 
melting where often the surface steel is 
deoxidized properly while the bottom is 


full of oxide. Silicon pig then is added 
to raise the charge to the 


the 


normal silicon 


melt-down. The increase 


content on 
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is perhaps 8 to 10 points, allowing some 





for loss. 
The silica analysis of a proper fin- 
ishing slag should be between 50 and 


60 per cent. With a higher silica content 
the slag becomes too thick for satisfactory 


roof and lining life. A thin, watery, oxi- 


dizing slag will vary between 15 and 30 
per cent silica content. 

High silicon usually is due to either 
a higher melt-down than usual where the 
oxidation of the elements silicon, man- 
ganese and carbon was much less than 


normal, or to an excessive reduction of 


silicon in the slag by the aid of carbon. 
The first condition will be noticed as 
temperature tests are taken; the metal 


will lay quiet. Adding a shovel or two 


of ore as soon as possible will help. 


A reduction in amount of silicon to be 
added The 


to cut down, depends on the melter’s ob- 


also is advisable. amount 


servation. 


Reduction of silicon from silica has 


been a drawback in the operation of many 


clectric furnaces. Where the carbon 
content of the steel is above 0.25 per 
cent, considerable reduction takes place 
as the temperature goes up. A charge 
high in carbon melting down to 0.25 per 
cent so a minimum of carbon has to 


be added will pick up a good bit of sili- 
con if the slag is right. With the high 


temperature obtained under the three elec- 


trodes, the reduction is greatest in these 
regions 
However, if the bath is kept at the 


carbon content of the proposed melt- 
down analysis of 0.15 per cent, practically 

Then if the 
minutes before 
off this 
after the car- 


reduction takes 
added 2 to 3 
taken 


power is on 


no place. 
carbon is 
the 


finally is and 


the 


power 


time that 


bon addition is kept the same, one heat 
after another, the silicons will show a 
surprisingly small variation, where other 


conditions are constant. 
At the plant with which the writer is 
identified, the present practice in adding 


| 0.25 


carbon for a regular heat of per 

cent carbon is to dip two of the elec- 

trodes into the steel just before adding 

the manganese. The power is on only for 
? 


exactly 2 minutes, checked by a stop 


wat The pick-up of silicon cannot 
vary much when this is done. The dan- 
ger high silicon from heats calculated 
to finish with carbon much higher than 
0.25 per cent is negligible, as the in- 
crease is obtained by dipping the elec- 
trodes at the end of the melt, after the 
power is off, to obtain the extra carbon. 

To obtain a deoxidized slag and keep 
the silicon, carbon and manganese station- 
ary to the end of the heat about 25 
pounds of pea sized hard coal to a 3- 
ton heat have been used lately. This 
is being added about 20 minutes before 


finished and is spread over 


Chest- 


the heat is 


the slag as uniformly as possible 
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nut-size coal was tried, but it seemed that 
some of the heavier pieces penetrated the 
steel to a certain extent, raising the car- 
Using the pea-size has 
Some pick- 


bon indefinitely. 


eliminated this irregularity. 


up of silicon by the bath is noted but 
this will be the same on all heats if it is 
introduced at the right time. This 
amounts to about 5 points. 

A greater loss of silicon, manganese 
and carbon in melting down is. ex- 
perienced with a furnace melting slow 
and using graphite electrodes, than the 
same furnace with greater transformer 


capacity and using carbon electrodes. The 
oxygen in the chamber is changed readily 
the 
trodes leaving a more neutral atmosphere 


to carbon dioxide by carbon elec- 


oxidation. 
at- 


tacked as the loss in pounds of electrode 


and, therefore, allowing less 


However, graphite is not so easily 


per ton indicates. Such opposite condi 


tions may explain the varying amounts of 


silicon, manganese and carbon additions 


used in electric furnaces of different 
plants. 

The steel seldom picks up carbon in the 
that 
High 
unexpectedly 
of the automatic control at the end of the 


same sense silicon is said to be 


gained. carbon sometimes comes 


because of malfunctioning 
heat. If an electrode breaks off and be- 
comes partly submerged, the carbon rises 
the 
the best precaution possible. 


rapidly. Watching board is about 


The hazard 
of high carbon is greater with the use of 


amorphous carbon electrodes than with 


graphite ones. The rate of absorption 
by the steel from a_ broken electrode 
is more with carbon than with graphite. 

To bring down the carbon in such 


cases, unless it is hopelessly high, it 


is advisable to keep the power on and 


add sand to the slag to make it more 
silicious. The carbon then reduces the 
silica of the slag and the bath there- 
fore loses its carbon. It usually is 
advisable to rabble the bath well after 
the electrode has been taken out and a 
sample should be analyzed immediately 
for carbon. To facilitate the lowering 


of the carbon the bath should be rabbled 


a couple of times so as to bring the high 


carbon in contact with the silicious slag. 
The above procedure may mean _ higher 
silicon than usual, and a hotter metal 
than would be desired. 

Carbon Content Causes Trouble 


Some melters have considerable trouble 


in keeping their carbon up. On some 
heats they seem to lose more than on 
others. The ideal condition would be to 


incorporate the carbon as near as possible 
When adding pig 
sufficient 


end of the heat. 
the must be on a 
time to thoroughly dissolve the amount 
6000-pound heat 
a residual of 0.12 to 0.15 would meat 


to the 


iron, power 


necessary, which on a 


with 


175 pounds, not allowing any Jor loss, 
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Theoretically this would require about 
2.9 per cent of the time of melting the 
heat or about 3 minutes. Then again 
the after the man- 
ganese had been added to the bath. There- 
this 


quite a 


power would be on 


fore, during period there is a 


chance for variation in_ loss, 


one heat from another. Dipping the elec- 
the bath 


following 


trodes in has satisfac- 
The 

the carbon 
bath the 


found practicable. 


pri ved 


tory. practice after de- 


termining rate of absorption 
by the 


been 


electrodes has 
This 
satisfactory only with graphite electrodes, 
the 
uniform than when using amorphous car- 


from 
was found 


rate of absorption being much more 


bon electrodes. When the heat has 
reached the desired temperature, the 
power is turned off and two electrodes 
are immersed to a depth of 7 inches for 
75 seconds which is the total elapsed 
time. With this regulation it takes 


15 seconds for the electrodes to get down 
7 inches and allowing 15 seconds for the 
they 


seconds. 


upward trip, remain stationary in 
the* bath 45 


indications 


This is slightly 


varied as warrant. Immedi- 


ately the bath is rabbled well from both 


the spout and the door to mix the metal 


thoroughly. The power then is started and 


after 15 seconds the manganese added. 
At the end of 2 minutes the power 
is taken off. The bath again is rabbled 
well and heat is ready to pour. Should 


higher carbon steel be needed, the elec- 
immersed at the end 
Three 


than 


trodes are again for 


as long as 1s electrodes 


necessary 


should be used rather hold any one 


100 


seconds 


over 

To realize the full benefits of the fore- 
going method, a fracture test should be 
examined just before adding the car- 


bon to the steel. This cause a deci- 


may 
length of time the elec- 


steel. 
should be 


varv the 
the 


control 


s1on to 


trodes 


are in 


Manganese easy if 


the carbon and silicon are uniform. The 
following are pertinent points in man- 
anese control 

1. Lower carbon than usual means 
ightly lower residual manganese. 

2. Lower silicon than usual results in 


wer residual manganese. 
3. When small lumps of  ferroman- 
are prevented from reaching the 


th by a viscous slag, lower manganese 
sy silt 

iil ics . 

4. Variation of the time that power 
on after adding the ferromanganese 
ill give a corresponding variation in 
anganese content. 

5. The volume and nature of the 
i affects the control 

The first and second causes should be 
yparent to the melter by the time man- 
inese 1s to be added, ar | therefore he 


The 


sacks or 


additions slightly. 


ird cause is preventable, as 


obtained for pieces 
Such 
mtainers serve their purpose well. The 
urth factor, time, must be watched with 


Two 


ntainers can be 


at might be trapped in the slag. 


msistent accuracy—even to seconds 
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Any longer period 
the blanket of 
slag with good manganese from the steel. 


minutes is ample time. 


means the enriching of 


This brings us to the fifth point. Too 
much slag means more manganese to 
satisfy the greater capacity for ab- 


sorption. For this reason slagging off 


is desirable earlier in the heat where 
an extra heavy amount of slag is noticed. 
The temperature of the steel has a 


slight bearing on the control of all three 
elements. Exceedingly hot steel loses 


carbon and manganese, the manganese go- 


ing into the slag and also volatilizing 

Closer control of manganese can be 
obtained when adding all of the ferro- 
manganese in the ladle, in small lumps, 


the advisability of doing this is a 


matter on 


but 


which there is a_ consider- 


able difference of opinion. 


Aspects of Control Problem 


The sample for analysis is an import- 


ant factor. It should be taken from a 
bar that will chill quickly in the sand, 
say 2 x 3 x 1 inches. The _ usual 
precautions for drilling samples should 
be kept in mind 


The test bar should be poured at the 
same time on each heat, preferably at the 
half-way mark. Tests made on samples 
after regular time intervals on the 


same heat have shown a _ consistent 


change in analysis his was most 
pronounced with the element man 
ganese, particularly when the _ heats 


were hot, the decrease being as much 
is 8 points from the first to the last 
metal on some unusually hot heats 


of analysis depends 


on the duplication of proper condi- 
tions, heat after heat, and where there 
is a departure, it then is dependent on 
the ability of the melter to gage con- 
ditions and t approximate analysis of 
bath and slag and to bring the charge 
back to the desired content 


In studying the subject of analysis 
control, the idea of the practice con 
ducive to steel of the highest quality 
has constantly been given prime im 
portance \dequate analysis does not 
always mean correct steel, but as a 
rule the vy are partners 


Prizes Awarded at 
Birmingham Show 


One of the features of the recent 


held in 


ntion 


] nglar d, 


exhibition and 


conve 
( by 


Birmingham, under the 


auspices of the Institution of British 
Foundrymen and_ the British Cast 
Iron Research association was a series 


coremaking, 
Mainly 


tor 


of competitions covering 


molding, and pattern making. 


these competitions were designed 


apprentices in order to stimulate the 


skilled 


competitions 


training of workmen 


The were held under 


641 


Lakin-Smith, 


chamber 


the direction of H 


president of the 


vice 
Birmingham 
of commerce and chairman of the ex 

assisted by | | 


ecutive 


Fletcher, 


committee, 


director of research ci the 


British Cast Iron Research associa 
tion, who acted as chairman of th 


technical advisory committee, G. He: 


ry Wright, and Thomas Vickers who 
was secretary of the technical ad 
visory committee. 

The first prize for light coremaking 
in Class A for young men under 2] 
years of age was awarded to G. Green, 
Smethwick, England, and the second 


prize to E. Ridgeway, Smethwick 
i « 
The 


went to J. 


first prize in the medium cores 


Birmingham, and 


Willen- 


Bishop, 
the second prize to W. Glover, 


hall The first prize in the heavy 
core section was awarded to R. ({ 
Clarke, Small Heath, and th second 
prize to W. G. Riley, Ladywood. The 
work of this section consisted of core 
molding including such tasks as ra 
diator cores and steam port cores for 
cylinders. 

In class B the first prize for floor 
molding went to J. Charley, Darlas- 
ton, the second prize to J. Scott, Sun 


derland, and the third prize to P 
London, Bilston. In the two-part 
flask competition the first prize was 
awarded to J. Hartshorne, West 
Bromwich, the second prize to H 
Millard, Cape Hill, and the third 
prize to W. Stevens, West Bromwich 


In the three part flask competition the 


first prize went to | Ramsbottom, 


Darlaston, the second prize to A. Mc 
Bride, Crewe, and the third prize to 
J. A. MecIndoe, Aston These prizes 
were donated respectively by Lord 
Weir, chairman, G. & J. Weir, Ltd.; 


the Worshipful ‘(Company of Founders; 
The 


drymen 


and Institution of British Foun- 


In the pattern making competitions 


the first for competitors 


prize 


21 vears of age was awar 


Sutcliffe, Halifax, the se 1 prize to 
W. Jeans, Inverness, the third prize 
to C. J. Millard, Birmingham, and the 
fourth prize to G. Croft, Hexham-on- 
Tyne 

The first prize in pattern making 
for competitors under 21 years of age 
was won by H. Grayer, West Brom 
wich, the second prize by W. L. Leek, 
West Bromwich, and the third prize 
by J. Oddy, Smethwick Che latter 
prize of £2 2s was ntributed 

Tuer Founnry 

The first and second pattern mak- 
ing prizes in the technical students’ 
class were won by W. W. Graw, 
County Technical College, Wednes- 
bury and G. J. Botfield, Handsworth 


Technical -school, Birmingham. re- 


spectiv ely. 
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Tentative Specifications for Cast Iron Wheels 


I—M ATERIAL 
1—Wheels shall be made of a mixture of such com- 
position that will produce the required chill in the tread 
and not show any mottled iron in the plates except 
around the chaplets where it shall not extend more than 
4 in. (12.7 mm.). (The use of steel chaplets is pre- 
ferred.) 
II—CHEMICAL REQUIREMENTS 
2—(a) The wheels shall conform to the following 
requirements as to chemical composition: 
Minimum Maximum 


Total carbon, per cent ; « eae re 
Combined carbon, per cent.. ; aaah 0.85 
Silicon, per cent 0.45 0.75 
Manganese, per cent ‘ 0.50 0.75 
Phosphorus, per cent a ‘s 0.40 
Sulphur, per cent P 0.18 


(b) The minimum percentage of manganese shall 
be not less than three times the sulphur content. 

3—Analysis shall be made by the manufacturer from 
test blocks poured during the day's melt from each 
cupola from which wheels purchased under these speci- 
fications are poured to determine the percentages of total 
carbon, manganese, phosphorus, sulphur and silicon. The 
chemical composition thus determined shall be reported 
to the purchaser or his representative upon request. 

4—Drillings for check chemical analysis shall be 
taken from drill hole bored entirely through the back 
double plate of the wheel midway between the core 
leg holes. 

11I—Dimensions, WeiGuHt ANp DesiGN oF WHEELS 

5—Patterns and chillers shall be such that they will 
produce wheels according to the dimensions shown on 
drawings furnished by the purchaser. 

6—The normal circumference conforming to the speci- 
fied diameter shall be measured at a_ point 13 
inches (43.65 mm.) from the gaging point on _ the 
throat of the flange. Wheels shall not vary more than 
vs inch (11.11 mm.) above or below normal size, meas- 
ured on the circumference, but only x inch (7.94 mm.) 
variation above or below normal size shall be allowed 
for any day’s cast from one cupola. 

The thickness of the flange shall be regulated by a 
maximum and minimum flange thickness gage which 
shall be not more than ye inch (1.59 mm.) over nor 
more than ze inch (1.59 mm.) under the normal 
flange. 

7—All wheels shall be taped with standard design 
of wheel circumference tape and have the numbers 1, 
2, 3, 4, and 5 stamped '4 inch (3.18 mm.) apart, the 


? 


figure “3” to represent normal tape limited by 


1 


's inch (1.59 mm.) over or under the standard circum 
ference, which for 33 inches (838.2 mm.) wheels will 


be 103.67 inches (2633.2 mm.). The figure “1” shall 
represent the smallest diameter, and the figure “5” 
the largest diametter. Tape sizes shall be stenciled 


in plain figures on the plate of the wheel or otherwise 
lesignated, as may be required by the purchaser. 
8—(a) If wheels are ordered in accordance with 


VL.RA tandard drawings the weights shall be as 
follows 
Maximum Gross Normal Weight Medium Weight 
Weight of Cart of Wheel of Wheel 
Lb Ke Lb Keg Lb Kg 
y 100 43,000 os 295 64( 2900 
132,000 59,750 700317 690 313 
169,000 76,500 750 340) 741 35 
210,000 95,250 850 385 835 80 


(b) 11 the case of wheels ordered with cores smaller 
in diameter than the standard, the additional weight 
shall be -onsidered as additional to the normal weight 


given in the above table and be paid for by the pur- 
chaser. 

(c) In any shipment where the average weight of 
wheels is above the normal weight given in the above 
table the excess weight shall be at the expense of the 
manufacturer. 

IV—INSPECTION 

9—Manufacturers shall notify the purchaser when 
ready to make shipment and shall furnish all necessary 
facilities and labor to enable the inspector to make 
test and prompt shipment of wheels. 

10—The body of the wheei shall be free from slag, 
shrinkage, or blow holes. The tread and throat shall 
be free from irregular wrinkles, slag, sand wash, chill 
cracks or sweat. Wheels will not be rejected on ac 
count of cracks around the circumference of the center 
core commonly known as drawn hubs or slight shrinkage 
holes on the face of the hub which will not interfere 
with the proper mounting of the wheels. 

11—All wheels shall be marked and numbered con 
secutively in accordance with instructions issued by the 
purchaser. All wheels shall have the initials of the 
purchaser, wheel number, weight of wheel, month, day 
and year when made plainly cast on the inside plate 


of the wheel. No wheels shall have duplicate numbers 


and all indistinct or duplicate numbers may be corrected 
only after having received the approval of the inspector 
All wheels shall have the name of the manufacture: 
and place of manufacture cast on the outside plate of 
the wheel. 

12—-When ready for inspection, the wheels shall be 
arranged in groups, all wheels of the same date being 
grouped together, and for each 102 wheels which pass 
inspection and are ready for shipment, two representa 
tive wheels shall be taken, one of which shall be sub- 
jected to the thermal test and the other shall be used 
for the drop test. 

13—(a) In making the thermal test the wheels 
shall be laid with the flange downward in the sand 
and a channel-way 134-inch (44 mm.) in width at the 
center of the tread for all wheels up to and including 
700 pounds in weight and 2 inches (51 mm.) in width 
at the center of the tread for all wheels over 700 pounds 
in weight and 4 inches (102 mm.) deep shall be molded in 
green sand around the wheel, the tread of the wheel to 
form one side of the channel-way and the clean flange 
forming as much of the bottom as its width will cover 
This channel-way shall be filled with molten cast iron 
which shall be hot enough when poured, so that the 
ring cast, when the metal is cold, will be solid and fre« 
from wrinkles. The time when pouring ceases shall be 
noted and after two minutes has elapsed an examination 
of the wheel shall be made. If any cracks develop in 
any part of the wheel, all wheels bearing the same tape 
size as represented by the sample shall be rejected. 

(b) In order to prevent spitting while pouring, the 
tread and flange may be covered with a coat of shellac 
Wheels selected for test which are wet or which have 
been exposed to snow or frost may be warmed sufficient 
ly to dry them or remove the frost before testing, but 
under no circumstances shall the thermal test be applied 
to a wheel that in any part feels warm to the hand 

14—(a) The anvil of the drop testing machine sha! 
he supported on rubble masonry or a concrete founda- 
tion at least 2 feet (610 mm.) deep and shall weigh 

(Continued on Page 643) 
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Modify Wheel Specifications 


A. S. T. M. Makes Changes in Its Specifications for Chilled Cast-Iron Wheels 


and Retains Them as Tentative for Another Year 


Recommen- 


dations for Low Phosphorus Withdrawn 








PECIFICATIONS for chilled modifications the committee may recom- indicated that no benefit was to be 
cast-iron wheels adopted as mend. In the meantime suggestions will tained by keeping the phosphorus con- 
tentative last year by the be received by the committee from tent below 0.40 per cent. The weight 

American Society for Testing persons desiring modifications. Several of the tup used in the drop test 

Materials were retained as tentative such modifications were made in them increased to 250 pounds, but this 
again at the recent meeting in Atlantic this year. The section which stated that crease is thought by many engineers 

in June instead of being adopted it is desirable that the phosphorus con- to be too low and after more data 
standard. They will again come _ tent shall not exceed 0.30 per cent was secured this may be increased to ar 
before the society next year with any omitted as to large number of tests made amount indicated as more practical. 

Tentative Specifications for Cast Iron 
pecif for C I Wheels 
(Continued from Page 642) inspector shall then select another wheel of a different 
not less than 1700 pounds (770 kg.). The striking tape size, which shall be submitted to the same test 


face of the tup shall be 9 inches (229 mm.) in diameter 


and flat. The face of each of the three bosses support- 


ing the wheel under test shall be flat and measure 5 
inches (127 mm.) in width. 

(b) The test wheel shall be so placed on the three 
supports with the flange down, that the tup will 
strike centrally on the hub. The test wheel shall pass 
the requirements given in Table I without breaking 


in two or more pieces. If the test wheel fails, all wheels 


bearing the same tape size shall be rejected. 


Table I 

Weight of Weight of Height of Number 

Wheel Tup Drop of 
Lb. Kg Lb Keg Ft M Blows 
650 295 250 113 9 2.75 12 
700 317 250 113 10% 3.20 12 
750 340 250 113 12 3.65 12 
850 385 oe one 113 15 4.60 12 

(c) If the test wheel cracks before the twelfth blow 


it shail be required to stand 15 blows before breaking in 
two or more pieces. 
15—The wheel selected for the drop and thermal test 


shall, following such test, be broken so that the chill 


may be examined at least four different portions of 
the wheel. The depth of pure white iron shall conform 
to the following requirements: 


—-Minimum Depth-— 
At Middle 


——Maximum Depth— 


Weight of At Middle 


Wheel of Thread At Throat of Thread At Throat 
Lh. Ke In. Mm In. Mm In. Mm In. Mm 
650 295 ] 25.4 8 22.2 ve) 2.7 dy 9.5 
700 4 317 ly 27 ? 22.2 4 2.7 . 11,1 
750 340 1% 28.6 % 22.2 1, 12.7 le 12.7 
850 385 1% 28.6 % 22.2 ly 12.7 ly 12.7 

The depth of the chill shall not vary more than 4% 


inch (6.35 mm.) in the middle of the tread on the dif- 
ferent portions measured. If the sample does not con- 
form to the requirements stated, all wheels of the 
tape size represented by the sample shall be rejected. 

Note Ihe chill and physical tests specified only cover 33-inch 
wheels of the weights listed; other diameters and weights shall 
be in proportior 


V—RETEST 
16—Should the test wheel selected for the drop test, 
thermal test, chill test fail to meet the require- 
ments specified, all wheels bearing the same tape size 
shall (Sections 13, 14 and 15). The 


or 


be rejected 


as the wheel which failed and if it passes the require 
ments the test the remainder of the lot shall 
cepted, provided the requirements of all other tests have 


of be ac- 


heen met. 
VI—REJECcTION 
of all 


failure 


The have been re- 


because 


17 numbers wheels which 
jected of to meet the 
the drop test, thermal test, or chill test shall be noted 


shall submitted for test at 


requirements of 


and such wheels not be any 


future time. 


18—Individual wheels shall be rejected if they are: 


(a) Under the minimum weight specified; 
(b) Have surface defects mentioned in section 10; 
(c) Over or under the specified dimensions. 


As information of possible value to the users ef these specifica 
tions, Committee A-3 on Cast Iron wishes to state that the 
Association of Manufacturers of Chilled Car Wheels have adopted 
recommended designs of cast-iron car wheels of 24, 26, 28, 30, 
33, 36, 39 and 42-inch diameter. The designs for the 33-inch 
diameter wheels have been approved by the American Railway 
association. The wheels for which designs have been made, the 
standard for maximum load and estimated weight of the wheels 
are given below: 

Standard for 
Maximum Load 


per Wheel, 


Estimated 


Weight, 


Diameter 
of Wheels 


Inch Pounds Pounds 
24 6,000 320 
24 9,000 360 
24 12,000 400 
24 16,000 440 
26 6,000 360 
26 9,000 410 
26 12,000 460 
26 16,000 510 
28 6,000 410 
28 9,000 460 
28 12,000 510 
28 16,000 560 
30 6,000 485 
30 9,000 530 
0 12,000 575 
30 16,000 615 
33 11,875 650 
33 16,500 700 
33 21,125 750 
33 26,250 850 
36 12,000 740 
i 16,000 800 
36 20,000 860 
36. 25,000 980 
39. 16,000 875 
39 20,000 950 
39 25,000 1100 
42 16,000 1000 
42 20,000 1075 
42 25,000 122 
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Model Foundry at 
Birmingham Show 


the recent 


the 


features of 
Trades 


England, 


the 


ational 


( Ine of 
Intern 
tion in 


held June 


Foundry exhibi 


Birmingham, which 


15-24 


sritish Cast Iron 


was under the auspi 


ces of the Research 


association and_ the Institution of 
= 


British Foundrymen, was a_ model 
foundry completely equipped for work 


An entire 


aside for 


bay in Bingley hall was set 


this purpose, the general 


the model foundry 


the 
Various 


arrangement of 
being shown in accompanying il 


lustration manufacturers con 
tributed items of equipment which in 


cluded everything necessary for the 


iron castings. Al 


melted 


the exhibition, the model foundry was 


production of gray 


though no iron was during 


put to practical use in connection with 
the 
titions 


tion 


making 
held in 


the Birmingham show 


molding and core compe 


which were conjunc- 
with 


Issues Complete Catalog 
of Equipment 


J}. W. Jackman & Co., Ltd., I 
Manchester issued a 


,ondon 


and have 300 


* 
i 
> -_ =* 





MODEI 


mm} 
tig 


FOUNDRY 


THE FOUNDRY 


cloth-bound 
and machinery. 


into 11 


catalogue of foundry 
The book 


covering 


page, 
equipment 


is divided sections 


requisites and sundries, melting equip- 
nent, metal recovery machinery, sand 
preparing equipment, molding ma 


chines and appliances, core shop equip- 


and dressing shop 


ment, cleaning 
equipment, air compressors and _ re- 
ceivers, transportation equipment, test 


ing machines. and laboratory equip- 


ment, and useful tables for foundry 
men 


first sect and sun 


| he 


dries imcludes 


ion, requisites 
furnace 


blackings 


metal fluxes, 


! » | 
tools retractory materials, 


ind 1acings, parting powders, core 
binders, molder’s and coremakers,’ 
patternmakers’ and cleaning room sun 
lries, requisites and safety appliances 


melting equipment various 


' 
types of cupolas, spark arresters and 


cupola fans are given, together with 


and photographs of 
blast 
} 


pig iron breaker, 


descriptions 


la plattorm 


cupo 
’ 
noist, 


gate, 
ladles of 


pressure 
wage, Vari- 


ous kinds and coal breakers. The sec 


tion on metal recovery takes in cinder 
mills, electro-magnetic separaters, and 
magnet pulleys Sand __s preparing 


equipment described, with  illustra- 
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tions, includes several types of sand 


mills, sand screens and mixers, sand 
disintegrators, sand sifters and riddles 
Over 40 different types of molding 


machines together with sand rammers, 


vibrators, oilers, blowing noz 


suction 


zles, air couplings, pattern plate, and 
mold dryers are covered in the po 
tion devoted to this subject Core 


shop equipment including the various 


types of core machines, cutting-off 
and tapering machines, jolters, core 
trays, core ovens, oven trucks, rope 
spinning machines, wire straighteners 
ind cutters are minutely described; 
while cleaning equipment noted in- 
cludes sand-blast cleaning rooms, sand 


blast trucks, helmets, sand-blast ma 


chipping tables, dust collectors, 


chines, 


tumbling barrels etc 


Handling equipment presented repre 


sents the best of European practice 


such as several types of air 


trolleys, hangars, turntables, and 


and labor 


beams Testing machines 
atory equipment shown includes con 


machines 


chill 


hardness of 


traction and apparatus, 


for testing metal, alto 


dividing machines, 


tests, 


meters apparatus 


for testing ma 


chines, .etc. 


folding fatigue 





- 
eh: @ lke 


avs a a Sd 
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ous 
ail 
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INCLUDED IN EXHIBITS AT THE 


BIRMINGE AM 
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Submit Invoice Standard ‘“™ constructive criticisms devel- affect the maximum possible absorption 
ria , ‘ oped and were considered at the third, of carbon. The accompanying figure 
[he attached illustration shows the ; . . panying . 

: ; public conference. shows the relation between silicon and 
seventh tentative form of the na- , t! - 

P , ' carbon, the points on the curve repre- 

tional standard invoice. This was de- epee : — : 
teed ty th “eo soiisienne senting the maximum carbon content of 

velopec ry e ) c Ss 1° — se : 
a : 2 samples of iron containing various amounts 
named on its face at a conference Suppiies Additional Data ; I “ti , 1450 Cua 
: L: ' . : ° ° ) s1iicon, a S degrees ent. 
ie ade a Ap ; 

I eld - I hil ade Iphia Ar ril 14th : on Carburization These values were obtained irom 
During the summer the form will = I - - ‘ 

é ’ To the Eprtor—In reference to the samples taken from a bath of metal held 

be submitted to the conventions of : pages : C : _ * 2 

: err : ‘ article “Carburize Synthetic Cast Iron at this temperature, in contact with car- 
the four associations for ratification. . ee a a is ae 5 eee oe ; 
; appearing in th May 15th issue of THE bon, until its carbon content remained un- 

It embodies all of the practical sug- ‘ 1 

; ; : changed for one hour. The samples were 

gestions which have been received ] ery og ce , 

: , chilled te prevent any reduction of the 
from those using the present form ee , £s 
iegy age carbon content by the ejection of kish 
during the year and a half it has been : 

; sek pg ; during cooling. It may be seen 

in force. These modifications, while N , 

age : aot 9 from the accompanying curve that 
rot great, eliminate the little diffi- Q io 
a : C an increasing content of silicon de- 
culties which were met, and the form 8 co : ' Pz 
; if G creases the maximum absorption of car- 
now 1s not apt to be changec or j . . < 
: cali ; ni — , * bon obtainable but that even with 5 per 

— = = — | : & cent silicon it still is possible to have 4 

The form which is now in use by > ; ae acl io 
: : : S per cent of carbon, and, therefore, the 

@ number e corporations — adopted Q practical effect in ordinary cases should 

by the National Assoc iation of Purchas- not be strongly marked. 

Ing Agents at their convention in Chi- A, ‘ 5 Ciyvpe FE. WituraMs and C. E. Sims 

cago in 1920. It was afterwards en- ee é é - . lolaad © Boe ; Mi 

ferteae Lear United States Bureau of Mines 

lorsed by the National Association of ve E , 

-™ : eae ‘ ing : — Seattle, Wash ’ 

Cost Accountants, as well as a num- EFFECT OF SILICON ON SOLUBILITY 

ber of railroads and other corpora- OF CARBON IN IRON — . 

tions. This form resulted from two Main offices and sales roomt of the 

public conferences, held a year apart Founpry, the following additional dis- Barnes Foundry Co., Inc., have been 

in Philadelphia and Chicago, andrep- cussion, made on the basis of experiments moved from 169 Second street, Jer- 
resented what was then thought to be’ that were performed after the original sey City, N. J., to 515 West Fifty- 
the most practical arrangement. Now article was prepared, may be of interest sixth street, New York. The foundry 
that it has been in use for more than Although silicon does not affect the and machine shop have been moved to 

a year by a number of corporations rate of carburization of iron, it does Freeland, Pa. 

t Ord. No. & Date Invoice date This column reserved for use of customer 
E 
£ + Requisition No. Invoice No. P. A. Invoice No 
S | Contract No. Shipper’s Order No. Voucher No 

Shipped to With order 

Destination a F.O.B point 

fin % | Price 
“ < 
Terms: \ = Calculatior s 
a 
Transportation 
To be Name and address of customer to whom invoice Trans. Ched. back 
written or 
is to be mailed may be put in this space. 
printed 
here. 
Date Shipped From F. O. B. 
Car No, and Int. 
How Shipped and Route 
DESCRIPTION p trcbeawegitchh 4 Po shgyereca AMOUNT 
Committees from the following organizations have co-operated in the development of this form. 
The National Association of Purchasing Agents. National Association of Cost Accountants. 
Disbursement Committee of Railway Accounting Div. VI Purchases and Stores of the American 
Officers Association. Railway Association. 

Line spacing may be suited to machine or hand writing maintaining same relative positions. Sheet 8 1-2 inches wide and not less 
than 7 nor more than 14 inches long. 

Four top lines to be replaced by shipper’s name and address. Form may be moved down if more space is needed for shipper’s 
name. A tolerance of 1-8 inch in either dimension ts contemplaied Invoices longer than 7 tnches to have dots or short rules printed on 
sides 7 inches from top to indicate point of fold for filing 

Certain blank spaces Suc h as “Shipped To, “De tination,”’ “I [nvote No es 7. ontract No., “Car No ; etc are intended for use 
when such information is required to identify a shipme 

Above Materials received .192 —and same 1s satistactory (Signed) (Title) 
Charge Account Approved Approved 
SEVENTH TENTATIVE STANDARD INVOICE FORM EMBODYING CONSTRUCTIVE CRITICISMS OF PRESENT FORM RE 
CEIVED BY THE NATIONAL ASSOC IATION OF PURCHASING AGENTS 
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Higher Prices for Quality in Sand 


OMMON interest exists between the 
foundryman and the sand producer in 
Registered U. 8. Patent Office raising the standard of the sand deliv- 


A semimenthly journal devoted to all branches of the foundry trade ered to the molding floor. The time is 
. ————————————— opportune to emphasize this point. Seldom has 











Published by so much interest been shown in any foundry sul 
. . y subD- 
HING CO., CLEVELAND “Angee a) : 3 an) - 
me ee EEE ject as was evidenced in the molding sand sessions 
pe : -_- ( i ‘4 eric: - r Ia 7 ae > 
BRANCH OFFICES turing the American Foundry men's Association 
OE oo scsncsncncescesesecvevesees 476 Old South Bldg. convention at Rochester. The castings manufac- 
0 eer rr rr TT eT 1147 People’s Gas Bldg. t “r is awak omer SS . ; a e - 
CINCINNATI....... “*../$01-505 Commercial Tribune Bldg. urer is awakening to the vital importance of quali 
Ds cuneoenedadesseeienieine P. O. Bos 1251 ty in the molding sand he is using. He is be- 
REE 2203-2206 St. Pau Bar , : ; ; 
MITSBURGH.... Ft Na beetenneenabeue 2148-49 Oliver Bldg. ginning to appreciate the financial loss which is 
SAM PRANMCISCO. ...crccccccccvccceves 675 Monadnock Bldg. incurred by fective castings > Caaud 
WASHINGTON, D. C........-. Shakin 84 Home Life Bldg. f _by detective castings due to poor facing 
sand. Especially is this true in the steel casting 
FOREIGN OFFICES industry. Now that the producer of castings is 
BIRMINGHAM, ENGLAND............. _Prince’s Chambers , stry. 4 at the producer of castings is 
LONDON, ENGLAND .2-3 Caxton House, Westminster, ow. : fully awake to the importance of securing a high 
PE caw andeniechenensteas ....224 Rue de Rivoli one F . : : 2 
ee ee Coble address, IROTRAPEN, London quality of molding sand, the producers of such 
cpmesctian grades should help to emphasize the necessity of 
SUBSCRIPTION high class sand and give the foundryman to un- 
United States and Mexico..............- ..$3.00 a year derstand the difference between a graded and 
RTT Te TT ere . $4.00 a year °° wy : ‘ ; 
Great Britain and other Foreign Countries.......... $4.00 a year uniform sand and one taken promiscuously trom 
ee eee eee 25 cents . : - i vee ie : é . . 
Copies published three months or more previous to date the bank and deliv ered to the consumer. It will 
of current issue, $0 cents each. not take the foundry executive long to realize 
enc eOT Se that sand cannot be prepared properly and _ uni- 
ADVERTISING Scimilen dasieanah on Wed , es e ! perry : 1 uni- 
All communications relating to advertising copy, discontinu- y secured a 1€ Danks without expenditure ot 
ances, etc., must be received on the Ist and 15th of the month ¥ money, and he gladly will pay the extra cost if 
di te of publication. ENN “ ng 
a a insured that the produce he is getting is superior 
Member, the Audit Bureau of Circulations and Associated for his purposes. However, he must have means 
Business Papers Incorporated to determine quality and this cannot be done with- 


Entered at the Post Office at Cleveland as Second Class Matter 


Copyright 1922 by the Penton Publishing Co. out recognized standard tests which must be more 


generally adopted. The producer of the high grade 
sands would be greatly benefited by the adoption 
Contents of such tests and should support them. Of course, 
at times disputes may ‘arise and a shipment not 











Page Up to standard may be rejected or a rebate asked, 
Melt and Anneal Electrically 609 but this should be compensated by a higher price 
Ignorance Causes Depression 613 tor guaranteed satisfactory material. .Whatever 
Book Review ...... seeeees 615 may be said by the salesman about the purchas- 
Mating Wienible Jetated Tipe. el ing agent giving the business to the lowest bidder 
Acquires Australian Firm.. 621 ardiess . me A 
Book Review ..........5. «2, regardless of quality, it must be remembered that 
Hold Meeting at Montreal....... 621 he primarily has the interest of his firm to guard, 
Making Malleable Castings—II.. 622 and if better sand means lower production cost 
Chest Cupola Charging Data. . **’ the purchasing agent will pay a higher price for a 
Expresses Appreciation path better product Oft he ‘sz les 3 
Metal Mining Center in Illinois 63, Detter product. en the salesman has trouble 
Issues Foundry Data....... 631 Im convincing the purchasing agent that a higher 
Bronze Casting in the Orient........ 632 price should be paid for the article he is offering 
How and Why in Brass Founding.... 637 than for the product of his competitor because he 
Natural Draft Furnace for Monel Metal 637 oa . L 
Rolling Mill Brass xe cannot prove conclusively that he has a superior 
oll 2 asses ceoeeeceses 35 - i 3 P : 
Avoid Shrinkage Trouble in Bronze Roller 633 Ware although he may believe it and proclaim It 
Controlling Shrinkage in Aluminum 638 long. What the purchasing agent wants before he 


633 Will authorize the payment of a higher price is 


Sand Blast for Cleaning Brass Castings 
63s definite and specific proof, not only of quality, but 


Remelting Lead Plates 


Modify Wheel Specifications. . . 643 that the extra quality will mean a saving of manu- 
Model Foundry at Birmingham Show . +4 facturing expense or an enhancement of the value 
Issues ( ee of Equipment wp of the manufactured article. Thus the field is clear 
peeing spoons pent sis (iii allies .,. for the producer of molding sand to convince, first 
Higher Prices for Quality in Sand : 646 the production executive and through him the 
Trade Outlook in the Foundry Industry 547 purchasing agent, that quality in sand means a 
Comings and Goings of Foundrymen 643 cheaper casting, and that quality is synonymous 
Remove Chicago Offices. . 64 with his product. Then he will have little diffi- 
Prominent Roll Foundries Are Merged 649 culty in securing a price which will amply pay 
Gununry 649 him for inspection and grading of his sand at the 
~i ale secret ego aN sos bank, and the local producer who opens up a 
hs haath . aa small bank securing a little good sand at one time 
Purchases Stoker Firm.... ; 649 and a far different grade as he goes deeper into 
Strikes Exert Slight Influence. 6s) the bank will be unable to sell all of his product 


What the Foundries Are Doing 651 on the same basis to the detriment of good cast- 
New Trade Publications. .. 6s2 ings and the industry as a whole. 














Trade Outlook in the Foundry Industry 


HILE a few foundries at present are con- 
fronted by an immediate shut down, due to 
the shortage of fuel or metal brought about 
through the rail and mine strikes, the period 
is not far distant when this situation must be faced. 
True, stocks of pig iron and coke alike have been 
adequate, except in a few localities; but shipping diffi- 
culties have increased, the production and shipment of 
foundry materials have slackened and finally the pri- 
ority ruling of the interstate commerce commission 
has set up a barrier which eventually will hamper 
foundry operation. 
Under the priority ruling, coal will 
be handled by railroads east of the 
Mississippi under five classifications, 
starting with special favored divisions 
to be named later, fuel for railroads 
and ships, public utilities, for lake 
transportation to the northwest, for domestic use and 
finally for all other purposes. Fuel for the castings 
industry will fall within the fifth classification, and 
with the steadily dwindling production and transporta- 


Metals Not 
Favored 





naces, those grades of iron being produced which re- 
quire the least fuel. 

With but few exceptions, the demand 
for castings has continued and in- 
creased. Automotives have furnished 
steady requirements, throughout the 
month of July, although it is stated 
that the total production for that 
month will drop below the record output of 261,963 
cars manufactured in June. A decline in automobile 
sales is noted, but up to the end of the month, no 
slackening is apparent in demand for all classes of 
automotive castings. Railway buying still continues 
strong and foundries handling railway specialties are 
operating at capacity. Malleable foundries, particularly 
in the eastern states are hampered by a shortage of la- 
bor. Some shops are operating at 50 to 65 per cent 
of capacity, when the orders on hand would justify 
full schedules, were men available. The same condi- 
tions are noted in stove shops in the central western 
states. An Ohio stove foundry advertised in 10 daily 
papers in various centers for stove work molders, but 


Demand 
Continues 














tion of both fuel did not succeed 
and metals, the in securing suff- 
end is obvious. Prices of Raw Material for Foundry Use cient men to start 
Up to the middle CORRECTED TO JULY 27 its second plant 
of July, little em- Iron Scrap which had_ been 
ee al a No. 2 Foundry, Valley... ... $25.00 Heavy melting steel Valley..$16.75 to 17.00 . x nee 
barassment was No. 2 Southern, Birmingham 18.50 to 20.00 Heavy melting steel, Pitts... 16.50 to 17.00 idle for 4 seve ral 
experienced by No. 2 Foundry, Chicago.... 25.00 to 26.00 Heavy melting steel, Chicago 15.50 to 16.00 months. ¢ astiron 
e - @ ke No. 2 Foundry, Philadelphia. 27.64 to 29.13 Stove plate, Chicago........ 16.50 to 17.00 . “ent 
foundries. Stocks No. 2 Foundry, Buffalo..... 26.00 to 27.00 No. 1 cast, Chicago......... 18.00 to 18.50 pipe foundries 
’ re ; eee Raeee 25.00 No. 1 cast, Philadelphia...... 18.00 to 20.00 are . 4 
) ) and iron , ? 7 ~ aa, = < < ‘4 
of c ke an : SO, TEED seccasseurcce 26.00 No. 1 cast, Birmingham..... 15.00 to 15.50 ax pure hasing 
were adequate Malleable, Chicago .. 24.00 to 25.00 No. 1 cast, Buffalo......... 18.50 to 19.50 iron in large 
. : : Malleable, Buffalo . 26.00 to 27.00 Car wheels, iron, Pittsburgh. 18.50 to 19.00 i i 1.3 
— for ae fate Car wheels, iron, Chicago... 19.00 to 19.50 quantites, while 
and specialty ’ - : Railroad malleable, Chicago.. 17.50 to 18.00 fittings and spe- 
J : . Connellsville foundry, coke. . .$14.50 to 15.00 Agricultural mal., Chicago... 17.50 to 18.00 tt ngs a spe 
gray iron shops. Wise county foundry, coke.. 9.50 to 10.50 Railroad malleable, Buffalo.. 17.00 to 17.50 cialty shops are 
With the — slack working at capac- 
requirements of ity. A better 


heavy castings plants, such as those devoted to the 
machine tool industry, the tonnage melt has not been 
of such proportion as to threaten seriously the available 
supply of pig iron. Increased output of castings just 
has begun to affect the supply of iron in storage at the 
close of July by heavier demands upon yard stock piles. 
Coke supplies have been harder to 
obtain. In Cincinnati fully half of 
the foundries were closed at one time 
due to nondelivery of coke. Slow 
transportation has proved even a 
greater obstacle than manufacturing 
difficulties, in securing fuel supplies. Car congestion 
and shortages in the non-union fields, coupled with de- 
lays incident to bad order motive power and crowded 
freight yards all have contributed to the difficulty. 
With the increasing scarcity of coke, higher prices are 
noted in some sections. However, many of the pro- 
ducets are caring for old customers with but little ad- 
vance over the prices governing during the past months. 
Some competition is evident from other industries. A 
case in point is a large chemical company which uses 
coal ordinarily for its furnaces, but which recently has 
heen crowding into the coke market to fill its extensive 
requirements. Pig iron producers have been strongly 
affected, over 15 blast furnaces having been banked or 
blown out up to the week of July 24; while the pri- 
ority ruling will result in further curtailment. Changes 
are noted in the character of output from blast fur- 


Fuel Grows 
Scarce 


outlook exists for farm implement manufacturers than 
at any time in the past two years. Commodity prices 
are slightly better and as a consequence more farm ma- 
chinery is being sold. One western firm reports that May 
and June sales showed an advance of 53 percent over 
the same months of 1921. June sales of this firm 
were 50 per cent greater than for any similar period 
in the past 14 months. Building construction continues 
with increased activity, with a direct and beneficial 
effect upon a great number of castings plants. Plumbers 
goods particularly are in demand. The unprecedented 
sale of sanitary ware continues and the faith of the 
manufacturer of this class of work in continued pros- 
perity is evidenced in the unusually large tonnages of 
iron placed by them within the past few weeks. Gen- 
eral jobbing lines are active, while pump works, light 
engine manufacturers and makers of oil field sundries 
are experiencing a demand which has grown steadily 
since the first of the year. 


Prices for nonferrous metals based 

on New York qoutations in The 

Nonferrous Daily Metal Trade of July 27, fol- 
Prices low: Casting copper, 13.37%c to 
13.50c; electrolytic copper, 14.00c; 


= 


Straits tin, 32.874%c; antimony, 5.25c; 
lead, 5.75c; aluminum, No. 12 alloy, producers’ price, 
19.00c to 19.20c; and open market, 16.00c to 16.50c. 
Zine is 6.05¢ to 6.10c, E. St. Louis, Ill. 


647 

















Coming’s and Going's of Foundrymen 








ILLIAM J. 
head pig 
sales department of Pickands, 
Mather & co. 
1913 effective July 
10 He will 


Gartland-Haswell-Rentschler 


GRUSS, who has 


been of the iron 


Cleveland, 
has resigned 


become manager of sales 


t +} 


ol rhe 


with headquarters at Day 
and will take up his 


Aug. 1 Mr 


: at 
miterests, 


ton. O duties 


Gruss has been 


1 
tnere 


with Pickands, Mather & Co. for more 
han 28 years working up by gradual 
Lae o his important executive posi- 
tl He was born in Salem, O., 
\pr 10, 1878 He is widely known 
among pig iron manufacturers and 
has an extensive acquaintanceship in 
the foundry trade, bringing to his 
new position a broad knowledge of 
ts requirements. He is a member of 


Iron and Steel institute 


the American 


and also of the Union club, Athletic 
lub and Chamber ot Commerce rf 
Cleveland He will be succeeded by 
George W. Striebing, who has been 
with the company for 11 years in the 
pig iron sales and ré sales depart- 

Ts 

Clifford Chompson, Springtield, 
Mass mechanical engineer, has ac- 
epted a position with the Gratton 


Foundry Co., Gratton, 


Sam F. Long, 1730 North Cleveland 
street, Canton ), recently was ap 
pointed sales representative tor the 


National Roll & Foundry Co., Avon 


more, Pa 
BH. 7 


endent of the 


superin 


astham, recently 


Salem 


John 


Iron Foundry 


Co., Salem, Mass., has assumed a sim 
lar position with the Sidney C. M¢ 
Louth Foundry, Marine City, Mich 


Gilpatric, secretary 


tr 


treasurer of the Putnam 


Machine oO Putnam, Conn 2 
candidat oO i third term as _ treas 
ure ) ite onnes cu 
Jack M ormerly foundry tor 
tor laxwell, Manning & Moor 
Musk ! M has been aj 
1 t Ol \ S erintend t ) 
h d \ l Tit 1ci¢ 
1 | ~ \rmstrong esigned 
KY H 1olds has cs gned 


ral ma er oO e | word & M« 
rim ) \ Br i] d., manutat 
irers ) oisting al hauling en 
* ee nd = oan 
gines, pumps in¢ MWbdiIng Castings 


D. R. Curtenius has assumed con 


Goodale Co., Kalamazoo 


having resigned as general 


the Kalamazoo cA 
concern he had been con- 
boyhood A. # 
Mr. 
the 


manager of Stove 


with which 
nected since his 


Blakeslee 


general 


succeeds Curtenius as 


manager of Kalamazoo 
Stove Co. 
Kalk, 


Berea, O., 


lohn F with 


ham Co., 


formerly 

the las 
Muskegon 
Mich., has 


and for 
irs superintendent 


Muskegon, 


three ve 





WILLIAM J] 


GRUSS 


of the 


Mi h 


rintendent 


Muskegon, 


Thomas Stewart til recently with 

er-Stat Foundry Co Cleveland, 
has een made superintendent 

\l skego ( st ys Lo Muskegon 
Mich succeeding ) I Kalk, € 


I 1 Feterson r hve years man 
ig he ries of the Bucyrus 
( South M vauke \\ is.. has beet 
ma nage the Hercules Steel 
Cast ;s Co., Milwavkee Frank |] 


McIntyre, formerly manager of the 


Her S Cc iny, is with the Nation 
Ste Foundries division of the Na 
' Brak & lectric ( Mil 
H Ke ! Ve k vn yundry 
in 1 turnace maker, tormerly wit 
Idea rnace Oo M lat Mich., and 


q3 


later with Homer Furnace Co., Cold 


+ ot 


water, Mich., is president of the re- 
cently organized Keller Heating Co., 


Oldsmar, Florida, which took over 
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the Oldmar 


foundry 


the foundry and shops of 
Co. A 
thirty molders, the 
the 


Tractor operating 


largest in Florida, 


is devoted to production of or- 


chard heaters. 
named 
Steel 


Birdsboro, 


Pe terson has been 


Edward 
the Birdsboro 


Machine Co., 


chief engineer of 
Foundry & 
assistant 


was chief 


engineer of the Treadwell Engineering 
Co., Easton, Pa., and previous to that 
was 


the 


assistant to the chief engineer of 

American Steel & Wire Co., Pitts 

burgh. 
William E 


as first vice president of the Duquesne 
Steel 


Hoblitzelle has resigned 
Pittsburgh to be 
Smith & 
manutacturer of 
etc. Mr. 


Louis in 


Foundry Co., 
come president ot the 


Mfg Lea... a 


Davis 
Louis, 
beds, hospital furniture, 
Hoblitzelle 
1871 


His 


was born in St 


and there received his education 


ping clerk at the Bessemer, Ala., plant 
of the Shickle Harrison & Howar 

Iron Co., St. Louis In 1899 he was 
removed to the St. Louis plant as cos 
accountant, remaining until it was ab 


American 


1902, at 


Steel Fou 


which 


sorbed by the 
1901 or 


assistant to ne 


time 


ri 

| —T 
general man 
Steel Foundries 


until 1904 


He discharged these duties 


when he was appointed general man 
ager ot the Commonwealth Steel Co., 
St. Louis, remaining in that capacity 


until 1916. 


Following a 


Mr Hoblitzelle 


sojourn in 


came to 


Pittsburgh shortly after the outbreak 
ot the war to assume the management 
of the Duquesne Steel Foundry Co., 
the president and general manager 


having entered the service 


Remove Chicago Offices 
The Mesta Machine Co., Pittsburgh, 
has removed its Chicago office from 


the McCormick building to the Peo 


Gas building. ¢ J 

e president of the company, who 

s beer i large oO th Chicage 
fice ver i vear h Ss re I ed t 
r¢ ne of Pitt ure! to tak 
large tn sales department the 
ympa \. B. Neumann, mechanical 
engine has bee appo ited mal 
ie ot the Chicag ythice Mr. Neu 
ma ) is ee! I he ( hi iyo d stric 
ior a 1umber Ot vears as chiet ¢ 
gineer and consulting engineer for 


several of the 


district. 
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Prominent Roll Foundries 
Are Merged 


Representative roll foundries have 
merged in the Pittsburgh district un- 
der the name of the Mackintosh- 
Hemphill Co., formerly Mackintosh, 
Hemphill & Co. The new company 
acquires the plants, including fixed as- 
sets, good will and business of the 
Pittsburgh Iron & Steel Foundries Co. 
and the A. Garrison Foundry Co. 
Mackintosh, Hemphill & Co. was in- 
corporated in 1893 under the laws 
of Pennsylvania to manufacture iron 
and steel mill equipment, alloy and 


steel rolls and castings. It succeeded 
had 
tinuous operation for about 100 years, 


1825 


to a business which been in con- 


having been founded about by 
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with many prominent manufacturing 
plants of South Bend and northern, 
Indiana, being president of the Motor 
Castings Co., vice president of the 
South Bend Bait Co., president of 
the Elkhart Iron Works, president of 
the Clover Leaf Mig. Co., director of 


the American Earth Works beside the 
Sibley Machine Co., which was his 
most active interest and the Citizens 


National bank of which he was presi- 
He was also prominent in club 
lodge activities. 3orn in Flor- 
Neb., in 1866, Mr. Holland re- 
moved to South Bend at the 
5. He started to work for the Sibley 
& Ware Mig. Co. at fifty cents a 
week when he was 14 years old. He 
and some 


dent. 
and 

ence, 
age of 


rose rapidly in the business 


years later became president 
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subjects as _ building construction, 
lighting, sanitation, etc. as these are 
covered in other systems. It consists 
of 124 sections which are grouped 
under the following main divisions: 
Entrances, floors, pits and_ galleries, 
gangways, aisles, foundry equipment, 


finishing and cleaning, heating ventila- 


tion, operating rules, protection de- 


vices, employment of females, and re- 
commendations. 





Book Review 


The Analysis of Non-Ferrous Alloys, 
by F. Ibbotson and L. Aitchison, 246 
pages; 6 x 9 inches; cloth; published by 
Longmans, Green & Co., and for sale by 
Tue Founpry, Cleveland; price, $4 net. 

[he authors’ give methods for the 
analysis of which it 


nonterrous alloys 


is said are 














Alexander McClurg as. the as rapid as is con 
Fort Pitt Foundry. The con sistent with accuracy, and ex- 
solidated companies will have “41? . plain these methods with the 
an annual capacity of ap- Bill's Vacation theory so that the student 
diigeei-an ine gin nigga, G TAR TING in February, 1919 and continu- may understand the reason 
ihe 1 mat a ; : : ; : tor the different operations 
ron, steel and alloy cast ing practically without interruption since, on : B48 ations. 
ings and will be equipped . ‘ie : slectrolytic methods being 
ae UIP I Bill, through his favored chronicler, Pat Dwyer, . 5 
tor the manutacture of iron, : hi yi ae ‘d sO important in this field, de 
- . > > > oO ( 
steel, copper, brass and tube has ad ed - - = = rape os foun ry tails of the apparatus used 
mill machinery and _ equip- knowledge in an entertaining fashion. He now are shown by line drawings 
ment, alloy steel, chilled and is taking a well earned vacation, and accord- before the theory of elec- 
sand iron rolls, miscellaneous ingly his reminiscences are omitted from this trolytic analysis is presented 
mac l 1uIp t Z ah . . Also, th theory iDi- 
nachinery and equipment number. They will be resumed in an ear'y P ' of precipi 
Che properties had a ready . . tation by hydrogen sulphide 
issue. 
market value of in excess oft 1S tully explained, tables 
$2,000,000 and the approised being given showing the 
value of the plants is in ex solubility of the different 
cess of $7,250,000, comprised as _fol- Patrick Doyle, late treasurer the Wor- sulphides in hydrochloric acid solutions 
.ws: Mackintosh-Hemphill Co. plant, cester Brass Co., Worcester, Mass., at various temperatures 


Cwelfth 
Iron & 

20 
ra. 
plant, about 
Pitts- 


ipproximately 3 acres at 
treet, Pittsburgh; Pittsburgh 


Foundries Co. plant, over 
Midland, Beaver County, 
Foundry Co 


Tenth 


Steel 
res at 
\. Garrison 
4; acres at South street, 
To provide for future develop- 
needs of the 


Mackintosh-Hemphill 


vacant 


yurgh. 
business re- 

Co. 
land, 


1ent, as the 
the 


45-acr = 


juire, 


rwns a tract of 


well suited for manufacturing pur- 


= 
Allegheny 


Alle- 


near Aspinwall, 


sg @ 


river. 


ses, 


ounty, fronting on the 


1¢ny 








Obituary 











William H. Holland, prominent in- 
manuf; 


June 14, at 
Ind., at the 


leader and acturer died 
Wednesday, 
ome at South Bend, 

56. Mr. Holland had just 
ym Chicago where had 
er the care of specialists having been 

he died 
Mr. 
engaged in his 
until the 
identified 


istrial 


ddenly his 


age 
returned 


he been un- 


for over two years, when 


rom a cerebral hemorrhage. 
lolland was actively 


interests 


He 


business 
death. 


up 
was 


arious 


his 


me of 


died recently. The business will be con- 


tinued under the same name by James 
P. Doyle, president and treasurer and 
Wm. T. Doyle, clerk. 

Fred Kruecke, 52 years old, superin- 
tendent of the Kruecke Brothers Man- 
ufacturing Co., 515 Park street, Milwau- 
kee was found dead from natural causes 
in a room he occupied two doors from 
Kruecke the 
of June 


the on morning 


foundry 


20. 


Adopt Safety Code for 
Foundries 


Adequate provision for the protec- 


industrial workers in foundries 


lead, alum- 


tion of 


the iron, steel, tin, zinc, 
covered 
the 


workers in 


industries is 
Safety 


inum and other 
in the National 


protection of 


code tor 
industrial 
foundries, which has been approved 
Stand- 
This is a revision of 
American 


Na- 


joint 


by the American Engineering 
committee. 


code developed by the 


ards 
the 


Foundrymen’s association and the 


Founders’ association, 
the 


approved 


tional 


sponsers of new work 


The code deals with 


foundry conditions only, omitting such 


the 
analysis of the commercial alloys, each 


Before methods are outlined 


lor 


element is considered separately and 


procedure is outlined determining 


ior 


them by 


the methods generally em- 
ployed. Thus for most of them, elec- 
trolytic gravimetric and volumetric 
methods are included With this full 
information on the behavior of the dif- 
ferent elements, the methods for their 
separation in commercial alloys are 


more easily understood and the student 


becomes familiar with details which re- 


quire watching. 
Therefore, this book which contains 
methods of great value even to the ex- 


perienced chemist is easily understand- 
able by 


find it of 


the younger student who will 


value in his analytical work. 


Purchases Stoker Firm 


[he Sanford-Riley Co., Worcester, 
Mass., stoker manufacturer and owner 
of the Murphy Iron Works, Detroit, 
recently has purchased the Underfeed 
Stoker Company of America, Kala- 
mazoo, Mich. Stokers will be built 
and assembled at all plants, the cast- 
ings for which will be made by the 


Murphy Iron Works plant 














trikes Exert Slight Influence 


Foundry Activity Continues and Supplies a Steady Demand for Foundry Equipment— 
New Projects are Under Way—-Labor Shortage Anticipated Brings 
Sales of Cleaning Room Sundries 


EFLECTING the minor influence of the rail 
and mine strikes upon the foundry industry, 
the demand for foundry equipment is but lit- 
tle affected. Brisk inquiry is noted for clean- 
ing room equipment, interest 1s evidenced in_ heating 
units to convert core and annealing ovens in event of 
coal shortages, and fair sales of molding machinery are 
reported. loreign demand also is noted. The Electric 
Furnace Co., Salem, ©., has sold a 200 kilowatt tapping 
type electric furnace to the Untted Aluminum Works, 
Lautewerke, Germany and also has closed with Mitsui 
& Co., Japan, for a complete heat-treating installation 
for forgings. Recent purchases of melting furnaces 
from the same company include the American Bush- 
ings Corp., Port Huron, Mich., and P. and F. Corbin, 
New Britain, Conn. Shaffs Foundry, New Orleans has 
purchased a l-ton crane from the Northern Engineering 
Works, Detroit. The Dayton Steel Foundry Co., Day- 
ton, ©., is installing a 2-compartment, oil-fired core 
oven built by Young Brothers Co., Detroit. The Fox 
Furnace Co., Elyria, is inquiring for tumbling barrels. 


Pittsburgh Shows 


Pittsburgh district 


although 


ALES ot the 


continue to be 


foundry equipment in 


recorded trom time to time, 


combined 


have decreased possibly due to the 


recently these 
etfect of the and 
ire plentiful, for practically all types of foundry equipment, 


coal railroad strikes. However, inquiries 


small and large. A few orders for molding machines, 
orders for two or three core oven cars, one or two orders 
for sand machinery, several orders for small ladles, to- 


gether with a liberal sprinkling of standard smaller equip 
ment such as flasks, riddles and kindred supplies, are the 
features of the mid-July market Recent molding ma- 


chine according to the Herman Pneumatic 


Machine Co., include the Field Force Pump Ce.. 


purchasers, 
Elmira, 


N. Y.. a rollover machine; and the United States Cast Iron 
Pipe & Foundry Co., two jarring machines for its Chat- 
tanoora, Penn., plant Che latter company has not com 


machine 


pleted the purchase of its molding requirements 
The American Steel Co., Youngstown, O., is in the mar 
ket for a large cupola for its new plant at Warren, O 


One or two other cupola inquiries are before the Pittsburgh 


trade and one or two core oven propositions also are pend- 
ing Brass foundry equipment is expected to be bought 
soon by Orr & Sembower, Inc., Millmont, Pa., as the re 
sult of a recent fire. Crane and hoist inquiries have been 
particularly numerous from foundry sources of late, one 
of the largest being that of the Frick Co Waynesboro, 
Pa., producer of refrigerating machinery, calling tor two 
S-ton, one each 10-ton and 25-ton cranes. Other foundry 
equipment likewise is to be purchased. The Monitor Bi 
Loop Radiator Co. Lancaster, Pa, closed with — the 
Northern Engineering Works, Detroit, on three 5-ton and 

15-ton crane for its foundry and the Wheeling Bronze 


one 
Va., awarded the Shepard Elec 


Falls, N. \ 
Shepard company 
Foundries, 


Casting Co., Wheeling, W 
Crane & Hoist Co., 
41-foot 
3-ton 
O., 


one 2-ton, 


also 


Montour 
The 


tor 


tric 
3}-motor, span crane. 
booked 


Elyria, 
the 


the Garford 
additional order for 
Foundry & 


one electric hoist 
and an two 2-ton 


Marion Machine, 


Ine 
hoists for Supply Co., 


Scottdale, Pa., as well as several of its smaller hoists 


through the Beckwith Machinery Co., for various foundry 
interests The Oil Well Oil City, Pa., re 
cently awarded Pawling & Harnischfeger Co., 
10-ton 


Supply Co., 
an order for 


another crane 


Demand Strong In Chicago District 


ESPITE strike conditions, the demand for foundry 

equipment throughout Indiana, Illincis, Michigan and 
Ohio continues strong. The Ford Motor Co., Detroit has 
purchased eight large roll over, molding machines from 
Henry E. Pridmore, Chicago, and 15 crane ladles, each 
of 1500 pounds capacity from the Whiting Corp., Harvey, 
I] The same interest has sold a 10-ton crane to the 
Richardson-Phenix Co., Milwaukee, a cupola to the Hance 


Foundry Co., Westerville, O., and 11 special tumblers to 
the T. H. Symington Co., Rochester, N. Y New foundry 
projects again are figuring in foundry equipment demand. 
The Bucyrus Co., South Milwaukee, Wis. is constructing 
a new gray iron foundry and is enlarging its steel and 
brass foundries. The Chicago Hardware Foundry Co., 


Frank D 


found 


Chicago is making extensions and additions 


Chase, Inc., Chicago, has prepared plans for a new 
Pa. the 


Pullman Co., 


Lancaster, for Burnhan 


The 


ry and machine shop at 
Boiler Corp., Irvington, N. Y. Chicago 


ar wheel 


is contemplating the construction of a new c 

foundry at Michigan City or Pullman. Frank D. Chass 
Inc., is engineer in charge. The Maynard Electric Stee! 
Casting Co., Milwaukee, is constructing an addition to its 
molding and core making departments 


Lighter Inquiry In The East 


UYING of foundry equipment, while lighter this month 
than in June, continues in fair volume. The Meeker 
Union Foundry Co., Norwalk, Conn., whose plant recently 
was badly damaged by fire, is buying equipment for a new 
plant including a 5-ton electric overhead crane, placed with 


the Shepard Electric Crane & Hoist Co., Montour Falls, 
N. Y. The M. W. Kellogg Co., Jersey City, also is buy- 
ing equipment for a new foundry. Recently this company 
closed on a 10-ton crane from the Niles-Bement-Pond Co., 


for 8 


Included among other buyers are 


this order following one a couple of weeks before 


electric overhead cranes. 


the Leesport Furnace & Foundry Co. recently organized to 
manufacture soil pipe in Leesport, Pa., and the Federal 
Foundry Co., which is occupying the plant of the Garwood 
Iron & Bronze Co., Garwood, N. J Among the pur- 
chases of the latter was a 400-foot monorail system 


awarded the New Jersey Foundry & Machine Co., 90 West 
New York. The & Steel Newark, 
is going to install three 60-inch continuous cupolas 
furnaces 
Frick 


tons 


street, Titan Iron Co., 
N. J., 
to supply 
but 
. ©... Waynesboro, Pa . 


f structural steel for a new foundry, has purchased, among 


puddling 
itself. The 
closed on 800 


hot iron to its mechanical 


contemplates building these cupolas 


which recently 
) 
other equipment, four electrical overhead cranes, as follows 
One 25-ton, 4-motor crane, 25-foot span, from the Shepard 


Electric Crane & Hoist Co., Montour Falls, N. Y.; one 
10-ton crane, 74-foot span, and two 5-ton cranes with 35- 
foot span, for Maris Bros., Philadelphia The Oneonta 
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Iron Works, Inc., Oneonta, N. Y., is inquiring for a 5-ton 
electric crane with 36-foot, 6-inch span. The Garber Ma- 
chine Co., Bay City, Mich., is inquiring for 
including core ovens, ladles and a cupola fan. The Rock- 
ford Malleable Iron Works, Rockford, IIL, the Ft. 
Wayne Tank & Pump Co., Ft. Wayne, Ind., it is under- 
stood, will both be in the market shortly for equipment. 
The N. & G. Taylor Co., building a foundry at Cumber- 
land, Md., is buying equipment and the Bolivar Foundry 
Co.. Inc., Bolivar, N. Y., has been a recent buyer. Another 


equipment, 


and 
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Pipe & Fittings Co., Birmingham, Ala., and E. H. Bardes 
Range & Foundry Co., Cincinnati The Westinghouse 
Electric & Mfg. Co., South Philadelphia, Pa., 


recently has 


purchased 48 flasks. Sand blast equipment is said to be 
moving slowly Prices generally are unchanged Clean- 
ing room sundries are moving freely. The Mutual Equip- 
ment Co., 251 Fort Washington avenue, New York has 
sold sand blast barrels to Keubler Foundries, Inc., Easton, 
Pa.; Louis Sacks Iron Foundry, Newark, N. J.; and 


the American Chain Co., York Pa. The same company re 





buver has been the Baltimore Car & Foundry Co., which ports active inquiry and sales of tumbling mills, having 
has closed on a 1-ton car hauling winch to the Shepard sold two mills to the Taylor Co., Brooklyn and one each 
Electric Crane & Hoist Co. A_ seller in the New York to the New Jersey Spring & Wire Co., Hoboken, N. J 
district reports the sale of sand cutters to the Stockham and W. R. Hughes & Co., Inc., New York 








What the Foundries Are Doin 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 








Lorain Steel Casting Co., 
was damaged by fire. 
Vermillion, O., 


38 x 


The plant of the 
Lorain, O., 
The F. W. Wakefield Brass Co., 
an addition to its plant, 


recently 


50 feet 
The plant of the Works, Ta 


oma, Wash., recently was damaged by fire 


s erecting 
Acme Pattern 
The brass foundry of the Chantrell Tool Works, 
was damaged by fire. 

Hart 


Detroit, is reported planning the erection 


Reading, Pa., recently 


The Charles B. Bohn Foundry Co., 3651 
street, 
a plant building, 

Plans are being prepared by Frank D. Chase, 
Inc., Chicago, for the erection of an addition to 
he plant of the Delta Star Electric Co., Chicago 

The Twsa Stove & Co., Sand 
Springs, Okla., is reported planning the erection 


l-story, 46 x 60 teet. 


Foundry 


xf an addition to its plant, 80 x 200 feet. 
The Rothwell 


Foundry, is making a specialty 


foundry of the Bros. 
Mass., 


iron castings, etc. 


new 
Swansea, 
! gray 
The plant of the National Malleable Castings 
Co., at Indianapolis, recently was damaged by 


fre 


Capitalized at $1000 the Foundry Device Co., 


Dallas, Tex., recently was incorporated by J. A. 
Smitham, Lydia Levy and P. G. Meyer. 
The capital stock of the Alloy Electrical Steel 


Casting Co., Warren, O., recently was increased 


from $150,000 to $450,000. 


A foundry is to be established at Temple, Pa., 


a new company now being organized by S. S 
taley, and others. 
Seeds & Steinmetz, Philadelphia, have been 


varded the contract to erect a foundry for 


homas Savill & Sons 

The Doehler Die Casting ¢ Brooklyn, 
Y., recently increased its capital stock from 
500,000 to $2,000,000 

Erection of an addition to the foundry plant 
the H. B. Smith Mig. Co... Westfield, Mass., 


under the supervision of Frank D. Chase, Inc., 


ngineer, Chicago. 
Frank D. Chase, 


a foundry and 


Plans are being prepared by 
Chicago, for the erection of 
» + 


hine shop at Lancaster, Pa., for the 


me = 


Burnham 


iler Corp., Irvington, 


Capitalized at $50,000, the Lauchly Foundry 
ichine Co., Jackson, Miss., recently was in- 
rporated by B. W. Lauchly, W. A. Scott, 


K. Stringer, and others. 


A charter has been granted to the Meyer Fur- 


ce & Supply Co., 170-174 Reed street, Mil- 


ukee 


Th: company is capitalized at $50,000 


and the incorporators are H. L. Jackson, Donald 
F. W. Giese. The 
manufacture and deal in heating devices and ap 


Howland and company will 


pliances, 


$50,000 the Branford Brass 


Capitalized at 
recently 


Albert V. Nei! 


Branford, Conn., was in 


Frederick A. Ells, 


Cox. 


Foundry Co., 
corporated by 
son and Hugh A. 

W. W.. Rosebraugh, 
foundry and boiler works recently was damaged 


Salem, Oreg., whose 


by fire, plans to erect a temporary plant on the 
site of the former works. 

The Steel 
leased the site and buildings formerly 
by the 
in the manufacture of steel castings of all kinds 


Tennan Casting Co., Seattle, has 
occupied 
Aurora Foundry Co. and will specialize 

A new gray iron foundry is being built under 
the direction of Frank D. Chase, Inc., Chicago, 
for the Bucyrus Co., South Milwaukee, Wis. 
In addition the Bucyrus Co. is remodeling its 
steel and brass foundries. 

Robert P. O'Brien, operates a pattern 
works at 86 Calverly Providence, R. I., 
has added a brass foundry which now is in opera 


who 
street, 
tion. He makes wood and metal patterns and 
brass, bronze and aluminum castings. 

Frank D 


charge of construction o* alterations and additions 


Chase, Inc., Chicago, engineer, is in 
to the North Chicago plant of the Chicago Hard 


ware Foundry Co., which include a new foundry 
unit and an enlarged coremaking department. 


The N. & G 


Philadelphia, has 


Taylor Co., 300 Chestnut street, 
awarded a contract for the 
erection of a foundry building, 1-story, 50 x 90 
feet, and a general manufacturing building, 75 x 
140 teet 

Plans are being prepared by the Meeker Union 


Co., Norwalk, 


stove castings, for plant to replace one which 


Foundry Conn., manufacturer of 


was recently damaged by fire It is estimated 
approximately $50,000. 


West 
July 7 


the new building will cost 
The 


Conn., 


Hartford, 
with a 


Guy Steel Castings Co., 


which was incorporated 
capital stock of $50,000, has been organized with 
the following officers: President, John A. 
vice president, John E. Sinnott; treasurer, W. R 
Bennet, and secretary, George B. Kinghorn. 


Capitalized at $15,000 the Chicago Sashweight 


Guy; 


Corp., 322, 155 North Clark street, Chicago, re 
by William S. New 
burger, Maurice C. Bandelman and James Cronin 


ently was incorporated 
[he company is represented by Julius C. Green 
baum, 322, 165 North Clark street. 

Recently the George Fuller Sons Iron Foundry, 
Hallowell, Me., was purchased by E. L. Gedney, 
of Augusta, Me. The company was incorporated 
in 1840 and the plant is estimated to be worth 


years the 


New 


approximately $20,00( For many 
he 


company was the largest iron foundry in 


England. 


The Sterling Ele tric Steel Casting Co., Fal! 


ing Springs Centerville, Ill, has been 
incorporated 


avenue, 
to manufacture and deal in castings 
Claude W. Harrell, Raymond O 

Baker, and The com 


is represented by Raymond O. Shive, 1519 


forgings, etc., by 


Shive, George E others 
pany 
Syndicate Trust building, St. Louis 


Hufker 


avenue, Chi 


Capitalized at $5000 the Brumond Bros 
4406 West Carroll 


incorporated by 


Foundry, Inc., 


cago, recently was Henry O 


Brumond, John Hufker and Elmer G. Brumond 


The company is represented by Andrew J. O’Don 


nell, 32 West Washington street, room 404, Chi 
cago 
An addition, 100 x 120 feet, is being built to 


May nard 


avenue and 


Steel Casting Co., 
Kilbourn road, Mil 


The extension will increase the molding 


the foundry of the 
lwenty-second 
waukee. 
and coremaking floor capacity about 50 per cent 
Accumulation of business has justified the exten 


sion, according to officials of the company 


Due to increased demands the Waukesha 
Foundry Co., Waukesha, Wis., maker of brass 
and bronze castings, has work 


decided to start 
ad 


immediately on the erection of iditions to its 


piant which will double its capacity rhe pres 


ent foundry was built in the spring of 1920 and 


has been in continuous production Originally 


the plant served Waukesha and nearby manufac 


turers, but it is now selling its products in Chi 
cago, Milwaukee, Detroit, Indianapolis and other 
markets. 


Malle 
Pittsburgh, have been disposed of 


Real estate holdings of the Pittsburgh 
ible Iron Co., 
Lawrenceville district, 

Refining Co The 


from 


in the Pittsburgh, to th 


Atlantic property comprises 
Fifty 


Allegheny river to 


acres extending Fifty-sixth to 


seventh streets, and from the 
eny Valley railroad. The consideration 


The 


ie General 


the Alleg! 


as reported, is $350, ) casi property 


formerly was owned by tl} Chemical 


Co., which sold it a few 


years ago for $300,000 


It is understood the new owner will utilize it as 
a site for a plant addition 

According to reports from Schlesingerville, 
electric furnace 


rmed by Mil 
has leased 


Wis., a company to manufacture 


steel which has recently been f 


waukee and Appleton, Wis., interests, 
the former Rex gray iron foundry and will re 
model it, installing elestric furnace equipment a+ 
soon as the Milwaukee Electric Railway & Ligh:* 
Co. is able to build a power line to that com 
The existing transmission lines are not 


for the 


munity. 


adequate to handle the current required 
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peratior f the proposed steel foundry The force Frank E. McIntyre, who retired a year 
lentity ef the promoters of the company has wo as manager and is again with the National 
not been divulged, pending maturity of negotia Steel Foundries division of the National Brak« 
tior & Evectric Co... Milwaukee, has been succeeded 

Idle about a year, the jf t of the Hercules y I G. Peterson, for five years manager of the 
Steel Castings Co., 871-891. Robinson avenue, foundries of the Bucyrus Co., at South Mail- 
Milwaukee, again is in productior The shop, wa e, Wis John Toole is general foreman 
which makes electric furnace castings, was r E. B. G secretary and treasurer the 
opened recently with nearly 300 men, a normal mpany 








New Trade Publications 











CRUCIBLE MELTING FURNACES—The lesign, counterbalanced sash, counterweighted 























W S. Rockwell ( , N Yor has published sash, projects sa ment and residence 
1 4-page ' te lder stationa! wind s dost hung windows. casements part 
tilting crucil melting i t s ire ac tions and door I i steel skylights, corrugated 
‘ ind illustrated hese irnaces are e glass, shelving, bookstacks, auto parts stor 
a pted tk ! t nur I ss, bronze, SC ctory equi] ent, et rhe | »k s well 
copper, & er nonierrous s ted bot 1 gs ly tographs 
meta S g the opera ind construction of t 
MECHANICAI STOKERS—The B I rious product In addition a brief int: 
Sturdevant ( Hi Par Boston, has put ~ t two pages o instructive ri 
ed a we let ¢ taming pape c the ) y's service 
y Hu } Hag rest engine t GEAR CUTTING MACHINE I Ne 
pat ‘ ind t wit k Gear Cutting Machine ( Newar N. J 
ATLLG > er I pal . read | s published 1 4-page illustrated booklet I 
Mr Hag t c el i e¢ SOK 2 si 1 bevel gear cutting ma , 
Ma turers is SsOr Oct i’, , s lescribed 1 strated The 1 I 
rm! tion ‘ % ntersnhalit 2) ts I bas¢ whi rives 
PORTABLE FURNACI The Via I t constant spe ving pulley This latte 
i re I ‘ ( ‘ I gra ron sleeve and not uy] 
" I A aft its t ‘ g the shaft « 
| trate l ! ¢ DOX s r cans i 
I and has a t ‘ = . I ew Of es on the 1 
‘ ntert pa \ 1ro! é ti thr t bear gs r gs ‘ 
Y = t ! I s reed t & t e screw s und tens i t < s 
: =)s : ome “ : ® Tee I et ning < a 
1 vorke e or ¢ ' ! 1 be engag ” 
cez i ue 1 s ra . ‘ ins ¢ ¢ the ‘ 
It w I . . x ] exing 1! i 5 pos Phe 
I Aci ie ey a carriag S ‘ ste 
\ 1: . _——e P ees r tting gears ‘ 
the T Tig res ana I l ‘ I ! ! rs evels nd Tace oe ~ 
CONVEYING MACHINERY rhe \ pra heal gives the at ont cE tte 
Belt Co., Chicago, published a page illus stment in tl sandths of an incl Full spec 
ated boo et 1eS¢ ts onve gt n F giver 
r foundries l st hat f the bo BOILERS 1) Boiler Works, D 
levoted almost et ¢ t istrations and ‘ | — 1 64 1" trated } 
gran while in the ection details 1 ' . < ‘ nd e« fica 
re wre ted covering e stand continuous t ¢ es 2 sisea f 7 
evator buckets, malle able ron Kets car \ ' iny ’ tures are Pe eT 
ers, belt conveyors, locomotive I silent Port : t ] stationary boilers are the 
n, and portable loaders types set t | et I spe 
MILL rYPE LIFTING MAGNI he tions ¢ , t ! te 
Ohio Electric & Controller C Clevela: INDUSTRIAI FURNACES—1 Ss P 
1 a folder giving full descriptior t ( bust ( York s a serie 
p of the us« f its liting net I tins t st furnace 
‘ t we illustrated wit photographs ) et st 
lr ig - 4 constru ot the € Ire air-¢ 1 tors ( 
i Halt aoze ew 1 ro ts ar N sx 1 bull 
les« n the toidet t es 
CASEMENTS AND DOUBLE - HUNG rib ! for the heat treat t 


WINDOW S—Dav Lupton’s Sons Co., Phila t ‘ l gh speed ste et \ 
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CONSTRUCTION MATERIALS L\NI Furt Ci tructior ( PI 
BUILDING PRODUCTI -David Lupton published a z ag llustrated booklet in which 





has published a 190-pag ‘ tr furnaces for melting, refining an 
lete descriptions of its superheating iron and steel are described and 


ted sas! Pond illustrated At rding t the booklet the 


truss roof heat in these furnaces is generated above and 
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below the bath and car be regulated over a 
wide range The hearth is at least 20 inches 
thick. They are suitable for a two-phase 
three phase electric supply and it one arc 1s 
broken the other arcs are not affected Che 
electrode consumption it is said, is reduced 
through the use of special economizers A 
< mplete detailed description f the fur e 
given 


PULVERIZER—The Bonnot Co., Canton 
O., has published a 12-page illustrated book 
let in which pulverizer and air sep: 


equipment is described and illustrated 








the pulverizer originally was designed for the 
cement industry, it is widely used in mar 

fields the largest being for grinding coal in 
pulverized coal plants However, it also is 
serving teel plants, foundries, smelters, ce 
ment mills, etc., grinding lime, limestone, c« 
ment ibbe phosphate 1 k, cla chemicals 
coloring materials talc et rhis pul er 
s made in three sizes It consists mainly of 


three parts; the base or main frame which 


houses the grinding chamber and supports the 
































driving and feeding apparatus; and an air 
separator and exhaust The complete t 
g s, separates and delivers a finished prod 
uct, the operation being entirely dustless, a 
ording to the klet 
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tive black the ‘ rhe and the sé ; A 
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SPECIFICATION HAN DBOOK—tThe Trus 
n | ratories, Detroit, have ist issued a ] 
pag st edition of the »pecifica 
tK i oot A loose . makes 
to iny Sic yn 18¢ 
| ect 4 ener C 4 ir 
co specinc Ss 1 \ ngs, 
roo tec t s 





METAL COATINGS—tThe Metals Coating 
Co. of America, 4 197 West Third street, PI 














adel; has issued an 18-page illustrated f 
on met praying process Three a 
de which S t 
f tanda gage w ther in wl 
| t substituted in place t 
wir i the t W 1 thr a specia 

ted 1 I g barre akes it possible 

I ts ¢ I nds, articles weig 
I 1 a traction of an ounce up to approx t 
10 pounds. The folder is well illustrated w 
photographs and d -veral pages are 
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ms showing the 


various places in which these machines are being 





